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PREFACE 



PERSPECTIVE OH THE I NT ERIM REPORT OH LEAD IN THE 

ENVIRONME NT IN THE VICIMITY _0_F SECON DARY LEAD SMELTERS 

Iii TORONTO 



In preparation of this report, we have drawn on the expertise 
gained in the area of lead pollution by Air Management Branch personnel 
— and the experience of others including the City of El Paso, the State 
of Texas and the Canadian Environmental Protection Service. 

The problems of environmental contamination by trace quantities 
• of toxic materials are extremely complex and difficult to solve. Much 

more work is needed to define the relative importance of each contri- 
butory source of lead contamination and the effect on the environment 
and on residents in the vicinity of lead plants. A program to this 
end will continue in 1974. 

j The findinos and conclusions expressed in this report represent 

7' the current opinion of the Air Management Branch and are based on the 

data available to them. Nevertheless, in view of the paucity of inform- 
ation available in the world, these views may change as new data are 
revealed. 

^ The report should be viewed as a whole and care should be taken 

to avoid the taking of data out of context as this may readily lead 
to erroneous conclusions. 

At this time (December 19, 1973), medical evidence regarding 
the health hazard from lead in the vicinity of the plants is not 
available in a form suitable for inclusion in the report. It is 
intenoed that this be issued as an addendum at a later date. 
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LEAD IN THE ENVIRONMENT IN T HE VICINITY OF 
SECONDARY LEAD SMELTERS I N METROPOLITAN TORONTO 

Summary Abstract 

Preliminary studies have confirmed that lead levels in air, 
soil, and vegetation in the vicinity of the Canada Metal Company 
and Rotocast Limited and Toronto Refiners & Smelters Limited are 
above normal expected ranges. 

The degree of contamination decreases exponentially with 
distance from the plants and is largely confined to a radius of 1/4 
mile with the highest levels close-in. 

The quantity of settleable lead particles required to produce 
the present rate of contamination of soil and high lead in dustfall 
readings has been found to be very small. In order to meet the 
above-mentioned desirable ranges a very high degree of control over 
fugitive dust emissions will be required. 

The evidence available at this time tends to discount re-entrain- 
ment as a major cause of high lead deposition rates or ambient air lead 
levels except under certain meteorological conditions favourable to 
raising previously deposited dusts. 

Human body lead burdens as indicated by blood lead levels show 
a moderately sionificant correlation (0.05*p ~0.1) with distance from 
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the Canada Metal Plant. The data are too limited at the Toronto Refiners 
and Smelters Plant and merely point to high levels close-in. When medical 
data is analyzed, it will be issued an addendum to the report. 

On-going studies aimed at identifying the sources of fugitive 
lead emissions and indicating the success of the control programs for 
process emissions will continue during 1974. These studies will include 
sampling of soil vegetation and snow, increased monitoring, particle sizing, 
stack sampling and remote sensing. 

2. Background History (detailed description in Section 5.1) 

The Canada Metal Company and Toronto Refiners and Smelters 
Plant operate secondary lead smelters located in the City of Toronto 
in areas consisting of mixed industrial, commercial, and older residential 
properties. Canada Metal Company, in addition to producing lead and lead 
alloys, produces lead oxides by the Barton Oxide Process. A wide range 
of alloys of copper zinc and lead are also produced by Roto Cast Limited, 
an affiliate of Canada Metal at the Eastern Avenue plant. 

Canada Metal has been in operation for 45 years and Toronto 
Refiners and Smelters for 25 years. 

During the early years of operation, emissions to the atmos- 
phere at both plants were largely uncontrolled. When some equipment to 
collect particulate matter emissions was installed, this was to prevent 
loss of valuable lead-bearing material rather than contamination of the 
neighbourhood. 

Regulations governing acceptable levels of lead in the air 
were not made until 1968. Until this time, the attentions of the Industrial 
Hygiene Branch of the Province and, later, the Air Pollution Control 
section of the Metro Public Works Department were directed at improvement 
of in-plant conditions and reduction of emissions of black smoke. 
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In 1963, Air Pollution Control came under the jurisdiction 
of the Province and a requlation was made which set standards for per- 
missible concentrations of 15 airborne contaminants, includinq lead for 
which the standard set was 20 jiq/m3 for 30 minutes and a criterion for 
desirable air quality of 15 >jq/m3 for 24 hours. 

Toronto Refiners and Smelters was identified as a nrobable 
source of lead contamination subsequent to a survev in late 1971. In 
July, 1972 the scrap battery crushinq operation was identified as a 
major source of contamination and a Stop Order was issued aqainst the 
operation. The Company, under pressure from the Air Manaoement Branch, 
undertook a prociram of emission control which siqnficantly reduced 
emissions from identified sources. 

Canada Metals and Rotocast Limited were identified as sources 
of lead contamination in mid-1972 and Canada Metal was issued with a 
Control Order requirinq control of identified sources of lead emissions 
by early 1974. This control pronram proceeded well until late 1973 
when difficulties were encountered, includinq difficulty with obtaininq 
a buildinq permit for installation of control equipment. The Company 
have received three Violation Notices for non-compliance with the Order. 

On October 26, 1973, the Director was advised of hi oh blood 
lead levels in the immediate area of Canada Metal and issued a Stoo Order 
aqainst Canada Metal based on a health hazard. A Supreme Court aopeal bv 
the Company was upheld due to lack of evidence linkinq the hi qh levels 
with present plant operations. 
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3. Location of S melters 

Problems due to emissions are greatly magnified by poor 
land usage around both Canada Metal & Toronto Refiners & Smelters. 
At Toronto Refiners the backyards of the houses abut the plant 
property line whilst at Canada Metals houses are situated within 
100 of the property. 

Both plants are situated adjacent to major arterial streets 
and close to the Gardiner Expressway so that there may be some contri 
bution from traffic generated lead-containing particulates. This is 
discussed further in the sections on Air Quality & Phytotoxicology. 
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FIG. 1. LOCATION MAPS OF CANADA METAL & TORONTO REFINERS & SMELTERS 










CANADA METAL COMPANY & ROTOCAST LIMITED 



i g a i ! — !FS l;l — 'i! 

gJIBfftSin i! 



I ta^& Vg rsafl 



^'& lr Mr~H — in«rrf rn.— ^^ i"s[' 






n fettiilZJi 




ulU ; : 












li i^i^^I gS^ (Hi gLjr^ 

' "^^Cj^^^ : TJTlf TJII? CCTU ' -Tn"^^ 1 
I FT ca^c*! hr=rt ; 

3 H -0! ■ "' Id 



d£33 l 
J 






"rr-; 






1M 




TORONTO REFINERS & SMELTERS LTD. 



SECTION 4 



ANALY SIS & SUMHARY 
CANADA METAL COMPANY & 



ROTOCAST LTD. 



721 Eastern Avenue 
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4. Analys i s & Summ a ry - Canada Metal Company & Rotocast Limited 

4.1. Process & Emissions 

Identified emissions of contaminants from the plants are listed 
in Sec. 5.1 , page 16. 

Controlled lead emissions of between 5.8 lb and 3.1 Ib/hr have been iden- 
tified from Canada Metal with other unidentified emissions of particulates 
containing lead from low level sources and a maximum emission rate of 
11.2 lb/hr from Rotocast Limited for short periods. 

Particulate emissions pass through baghouses which can be expected 
to remove better than 98% by weight of the larger particles. Residual 
fine particles and sulphur oxides are dispersed from a high stack to ensure 
that air quality standards are met. 
4.2, 4.3 Levels of Lead in Air & Dustfall (For details see Air Quality report) 
Urban Background Levels 

Urban background levels of lead in air, dustfall and soil are 
due mainly to automotive exhaust emissions with some contribution 
other sources of inadvertent lead emissions such as sewage sludge inci- 
nerators, municipal refuse incinerators and thermal power stations. 

Data obtained by the Air Management Branch (Figure 2) indicate 

3 
a median provincial value for suspended lead in air of 0.9 ug/m 

3 
with levels in the range 1.1-2.4 ug/m occurring in Metro Toronto. Lead 

in dustfall data taken in early 1973 indicate normal values in the 

2 
range 0.03 - 0.08 tons/mile /30 days for Metropolitan Toronto. 

Background Levels a t Canada Metals 

The Canada Metal Company is located 500 feet north of the 
Gardiner Expressway and faces on to Eastern Avenue. In addition to 

Continued. . 
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the normal urban background levels above one would expect that a 
further contribution from traffic generated lead particles would 
be present together with contributions from the Commissioners 
Street and Asbridges Bay incinerators. 

Reported data on the variation of suspended lead levels 
with distance from highways (figure 3j indicate a large gradation 
with distance and traffic volume, with values reaching urban back- 
ground levels in 500-1000' from the highway. Based on traffic volumes 
an Eastern Avenue (9,800 v.p.h.) and The Eastern end of the Gardiner 
Expressway (34,000 v.p.h.) it is reasonable to assume that an increase 
in background levels will occur close to Eastern Avenue due to traffic 
and a further increase will be present due to the proximity of the 
Gardiner Expressway. 

The reported data would indicate a background value of about 2>ig/nf 
from the Expressway and about the same from Eastern Avenue at Station 
No. 31053. These levels would not reinforce due to wind direction. 

At Station 31045 one would expect a negligible contribution 

Table I 



Traf f ic Vo lune at Selected Lo cations of 
"iietropolitan Toronto 



Location 



10 f 



Vehicles Per Day 



On Gardiner Ewy. at 
Spadina Avenue 


93,000 


E 


On Bathurst St. between 
Queen St. and Lakeshore 
Rd. 


14,700 


a. 


On Gardiner Ewy, at 
Leslie St. 


34,000 




On Eastern Ave. at 
Coxwell St. 


9,800 






Source: Mr. I. Rohac - Automotive Section. 



200 3CO 

Distance (feet) 

Figure 3 Air-Ic:id \alucs as a function of traffic volume and distance 
from the highway 
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4 . 2 Ambient Air Suspende d Le ad Levels 

From the above discussion of background levels it can be seen 

3 
that values of greater than 2.0 - 2.5 ug/m are indicative of the 

presence of a source of lead emissions. The objective for suspended 

lead in air is 15 ug/m 3 for 24 hours at present and the proposed standard 

3 
is 5 ug/m for 24 hours. 

Readings from a hi -volume sampler located 150' East of the 
plant property have exceeded the present objective on 14 occasions and the 
proposed standard on 20 occasions between April 15th and October 30, 1973 
and there is a good correlation between lead concentration and the time 
the wind was blowing from the plant. 

Readings from a hi -volume sampler located 600' North of the plant 
property have not exceeded the existing or proposed objective since the 
station was re-started in October 1973. 

There is no correlation with wind speed at either location which 
tends to indicate that re-entrainment is not a major factor contributing 
to the measured levels. 
43 Lead Dustfall and Lead Deposition Rate 

Measurements of lead in dustfall indicate an exponential decay 
with distance from the Canada Metal Property, Fig (4). Calculations 
on particle fall-out patterns indicate that the observed pattern is 
consistent with particles in the size range 5-20/j emitted at moderate 
heights 30-60' although larger particles emitted from heights of above 
150' could produce the same effect. 

The percentage of lead in dustfall also shows a marked exponential 

decay with distance from the plant. 
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Table 2. 



VARIATION OF LCAD IN DUST- FALL WITH D ISTANCE 
"ST CANADA KLTAlS & ROTOCTSTTTD. 



Distance 
Feet 


Lead in Dustfall 
Tons/mi le z /30d 


Standard 
Deviation 


Distance 

meters 


Lead in„Dust 
grams/m /30d 


Standard 
Deviation 


150 


0.72 


0.22 


46 


0.25 


0.08 


300 


0.55 


0.09 


92 


0.19- 


0.03 


1000 


0.10 


0.026 


305 


0.035 


0.009 


1500 
.... ... _ 


0.15 


0.03 


460 


0.053 


0.01 



Data are based on 7 months monitoring 
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4 . 4 Particle Size Ana lysis 

fio Air Management Branch data are available concerning the 
particle size ranoe of lead in the air at sampling locations. Andersen 
Heads have recently been installed on sampler at Canada Metals and 
data will shortly become available. 

Data obtained by the University of Toronto at a sampler located 
300' to the North of the plant indicate that a significant portion 
was in the range »7u and a further significant portion in the range 
<.l-lu. 

This tends to support the theory that particles at this distance 
due to fume are coming from medium height sources such as roof vents 
and low level sources with some contribution from low level sources 
of larger particulates. A part of the fraction <l.lu may be due to 
automotive lead emissions. 

4.5 Lead Cont amination of Soil | Vegeta tion (Detailed Report Section 5.2) 

Lead contamination of surface soil I vegetation decreases with 
distance from the Canada Metal plant. Significant correlations are 
found for surface soil in the 11, IJW, I South directions and for vege- 
tation in the 1», HW, SW u Southerly directions. 
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Background levels of lead in soil and vegetation are shown in Table 3 

together with levels close to a major highway. It can be seen that 

levels are elevated close to the highway but comparison with urban 

levels shows that the range is about the same. The conclusion is 

that levels in excess of 400 ppm of lead in soil and 100 ppm in not washed 

vegetation is indicative of a source of lead contamination in the 
area. 

TA0LE3. LEAD LEVELS FOUND IN ONTARIO SURVEYS 



SOME AVERAGE 
LEAD LEVELS 


SOIL 11 


vegetation' 


A I R 2 


(ppm, dry wt.) 


(ppm, dry wt. ) 


ug/m /24 hr. 


tons/mi V30 days 




- 2" 


not washed 


washed 


suspended, 
particulate 


dustfall 


Rural Area 


<100 


15 


10 


<0.5 


0.01 


Urban Area 


2-300 


70 


35 


2-3 


0.05-0.1 


Adjacent to 
Highway and 
Major Street 
Location 


3-400 


100 


• 

50 


4-5 


0.1-0.2 














Considered 
Excessive 


600 


150 


75 


5 


0.3 















LEVELS CF LEAJ ::; SCI COLLECTED 
IN THE YICH1ITY CF KIGIi'.'AY 4C1. JULY WZ 



1 - 


Distance from 
pavement (feet) 


Levels of Lcsfi (rp-,, dry weight) 


South of Highway 


North of Hichwav 


0-1" 


1-4" 


8-10" 


0-1" I 1-4" 


8-10" 


• 10 

25 

50 

100 

200 
500 

800 


300 
183 

100 

88 

58 
73 

40 


88 
65 
43 
33 

30 

30 

23 


30 

18 

15 

18 

18 
18 

20 


195 

103 

88 

75 

55 

40 

30 


83 

35 

40 

35 

30 
28 

20 


38 

23 

1C 

25 

20 
18 

20 
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IN PARIS PER MILLION, ORY MEIOHT 
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Olttunct 

fro* 

Sourc* 


Direction 


■ 


NC 


N 


NW 


If 




SM 


S 




SE 


.'-_•" 


2-4" 


0-2" 


2-4" 


0-2" 


.•-4" 


0-2" 2-4" 


0-2" 


2-4" 


0-2" 


2-4" 


0-2" 


2-4" 


0-2" 


2-4" 


100' 


ISM 


6200 
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4.6 Conclusions Regardinn Canada Metal 

Investiqations into various aspects of lead contamina- 
tion in the vicinity of Canada Metal Company and Rotocast Limited 
are continuing at this time so that a clear-cut conclusion re- 
garding the situation is not easy to make but, based on findinqs 
to date, a preliminary assessment is possible - 

1. The evidence qathered to date is all circumstantial 
and each piece may be faulted in several ways but, 
when taken toqether, the indications are definitive 
that Canada Metal and Rotocast are a source of un- 
desirable lead contamination at distances up to 1500' 
from the plant. 

2. Even with the tiqhtest deqree of control possible 
at the plant, it may be impossible to ever attain 
levels of lead in air, soil and veqetation at dis- 
tances under about 300' from the property line, 
which could be considered normal for urban areas 
remote from lead sources. 

3. Evidence available at this time tends to discount 
re-entrainment of deposited lead as a major factor 
contributing to high suspended lead and lead in 
dustfall readings, except possibly under high winds 
and very dry conditions. 

a) This is a neaative correlation of suspended lead 
readinqs with wind speed. 
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b) Readings of suspended lead are not significantly different 
following precipitation days when dust from around surfaces 
will be dampened. 

c) Lead in dustfall and suspended lead show little difference 
between winter and summertime. 

d) Percentage of lead in dustfall decreases sharply with distance 
from the plant. 

e) Calculations show that fall-out patterns are consistent with 
emissions from the plant property. 

f) There is no difference between summertime and wintertime (snow 
cover conditions) readings of lead in dustfall close to the 
plant but total dustfall is a little lower. 

4. Evidence available discounts background lead levels due to incinera- 
tors, etc. and lead levels due to vehicular traffic as contrihutinq 
more than 2-3 ug/m3 to levels found close to Canada Metals. 

5. Elevated lead levels above normal urban values are due to both 
settleable lead particles and suspended lead particles. 

6. Further studies are required to fill gaps in the data and to deter- 
mine the contribution of the plant relative to other sources. 
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ABATEMENT REPORT Oil 

CANADA METAL COMPANY LIMITED 
& ROTOCAST LIMITED 
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By: C.E. DUNCAN 

Asst. Chief of Abatement. 
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ABATEriEST REPORT 

THE CANADA I'.ETAL CO.-iPAi;Y, LIMITED 
721 EASTERN AVE.iUE, 
TORONTO, ONTARIO 



This company manufactures lead and lead alloys for 
solder, and load oxide for use in batteries and as paint pigments. 
The lead is derived fro:. 1 , the melting of scrap batteries in a blast 
furnace. Various sized pots are used for melting lead and the 
production of various alloys. 

The lead oxide is produced by melting lead in a pot 
furnace and subsequently converting this molten lead chemically 
w into lead oxides in oxidizing furnaces. 

The company erected this plant in 1925 and since 1928 
has been continuously engaged in secondary lead smelting and 
refining operations. The first blast furnace and stack were 

erected in 1932, and a 3 section concrete banhouse added in 

- 

1936. The 152' radial brick stack was erected in 

j . 1941. The Oxide Plant was constructed with 7 separate filt- 

ration units in 1949 and a sanitary banhouse was added in 1949. 
Also, in 1949, the original blast furnace was demolished and a 
new unit constructed along with battery bins for storage of 
scrap battery plates. 

In 1950, a 4 section addition was nade to the existing 
blast furnace filtration unit. 

In 1965, the company requested a oermit from the City 
of Toronto to construct a reverberatory furnace and cyclone 
settling chancer, and duct tue emissions to 2 sections of the 
existing banhouse. The company also went before the Committee 
of Adjustment to request an extension to the Roto-Cast Division. 
The Air Pollution Control Service advised the Committee that as 
the company had indicated that there would be no emissions to 
the outside atmosphere they had no objection to construction of 
the extension. 



cont'd. . . 



- 2 - 
In ; 'o>' 1967, the comnanv advised t h e Toronto Air Pollution 
nroun that they were having problems with ban failure on their baphouse 
nnd reojestod leriency against recorded violations due to extenuatinn 
circumstances. In an attcr.pt to correct t*e problem, the 1 ' renlaced 
the silicon treated bans. 



In Julv 1^67, loto-Cast Limited reiuested a permit to 
erect additional furnaces. The» were advised that their application 
could not be recommended for approval as the emissions of zinc 
oxide and lead oxide were considered to be excessive. The comnanv 
resubmitted their proposal in December 1967 and annroval was nranted 
for the installation, suMect to annual review. 

Canada Metals ducted two 40 ton kettles to the existing 

bag house in 1967. 

In i'arch of 1968, the comnanv was advised by letter that 
air pollution control was under provincial jurisdiction and the Air 
Pollution Control Service, Ontario department of Health surveyed the 
plant. On completion of the survey, the Air Pollution Control Service 
wrote the Department of Health and expressed concern about the effect 
of lead emissions on children in the community and requested any 
information thev may have on lead effects in the community. The 
Department of Health replied on *pril 10, 1968 and referred to its 
experience at Toronto Refiners and Smelters, where a girl had high 
lead levels because her father worked at the plant and carried the 
lead home in his clothes, and inferred that there should be no 
community problem. 

Towards the end of 1969, a preliminary emission survey 
and report was carried out at this plant. There were some visible 
emissions and these tonother with the results of the survey were 
discussed with the company. The proposed action involved replace- 
ment of the existinn exhaust dust collection system on the blast 
furnace to reduce emissions. At this time, nine out of eleven 
emission points on the oxide plant were controlled by baghouses. 



cont'd, 
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On I arch 4, 1970, a letter was sent to the company 
requesting a firm proposal for the installation of a new uao- 
house for the blast furnace. Subsequently, the company indicated 
tiiat their parent company in the States was devel op inn a new 
process which would eliminate tiie blast furnace and that they 
wished to await tiie results of this study before making any 
commitments. 

Following a request for air quality monitoring on 
September 26, 1971, a hi-vol sampler was set up on t.ie nearby 
Bruce Publ ic School . 

As mercury is found in small quantities .with zinc 
copper ana lead in ore bodies, there was a concern on the part 
of the Branch that there may be mercury emissions from this plant. 
Therefore, on October 31, 1S71, a request was made to the 
laboratory for mercury Monitoring in the area. However, no 
mercury was detected. 

In September 1971, area residents requested a meeting 
with the company and the Air Management Branch, to discuss air 
pollution problems at the plant. As a result of this meeting, 
the company invited representatives from the cormunity, the Air 
Management Branch md the press to tour the plant. The tour 
took place on September 13, 1971. 

An additional emission survey report was completed on the 
plant in October, 1971 . 

On November 3, 1971, an abatement meeting was 
held with a company representative and a confirming letter, with 
the results of the meeting, stipulated that SO,, TbO, and particulate 
matter from the blast furnace slagging operations were in violation, 
bead froin the oxi-ie plant was in violation. The Roto-Cast emissions 
from the main stack were not considered to be in violation. Lead 
and other particulate matter from melting and alloying operations 
were in violation . 



cont'd 
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On November 19, 1971, the company wrote back indicatina 
that thoy would review by January 31, 1972, the findings of 
violations and submit a program by March 31, 1972. An application 
for the slao tap control was included. 

The laboratory reported nenative results from the mercury 
sampling and the Phvtotoxicoloqy Section conducted a vegetation 
and soil survey in Metropolitan Toronto in July 1971. 

On January 23, 1972, the controls for the blast furnace 
slagginn operation were approved and Certificate of Approval was 
issued. 

On February 3, 1972, the first group of Phytotoxicology 
results on vegetation and soil indicated excessive lead levels in 
the vicinity of Canada Metal. 

fa employee strike occurred and all operations, including 
Roto-Cast Limited (an independant operation within the plant), 
were shut down from March 14, 1972 to April 14, 1972, with the 
exception of the lead oxide plant. 

Analyses of dustfall for the period February 1971 to 
February 1972 of 0.29 to 0.73 tons/sg. mile/30 days. This lead 
content is elevated by comparison with levels in areas remote from 
this type of operation. 

On March 28, 1972, the comnanv submitted a nrogram for 
Brancn approval. This submission was denied June C, 1972, because 
of the indefinite nature of several parts of the orooosal and the 
lack of completion dates in other instances. 
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The company noted in their submission that F.oto-Cast 
Li: ited ins not in violation of the ret and that therefore no 
corrective action vo'jld be undertaken at this time. Calculations 
performed by the Air [-ana cement Branch, based on the hest avail- 
able data, inuicated that the emissions froi.i P.oto-Cast Limited 
alone were rot in violation of the Act or regulations. Tnerefore, 
no form} co,.i,itm,?nt for a control pnxram was reouirec! of Poto- 
Cast Limited. However, it was pointed out to Canada "etal that 
if P.oto-Cast United did not control the emissions from their 
operations, the emissions from Canada letal would have to be 
controlled to a greater degree in order to meet the 20 ug/m 
standard from all sources on the property in the aggregate. 

A second submission was received from Canada metals 
on July 6, 1972 in which the following were to be controlled: 

Oxide Pla nt 

Lead meltinr. pot September 1972 

Oxidizinr (Calcining) Furnaces Apri 130,19 73 

Other exhaust points and baghouses December 31, 19/3 

Sme 1 1 i no, Refining & Fabrication 

Blast furnace building (slag tap, 
w skip hoist, lead well) September 15, 1973 

Lead melting (& refining) pots November 15, 1973 

This submission was also rejected on July 28, 1972 since 
conditions of "Company directorial approval" and "limitations to 
accepted industrial practices" were not acceptable to the Branch. 

On August 4, 1972, the company president, . 
met the Director to explain the conditional clauses of the sub- 
mission (financial and technical difficulties experienced at their 
other plants). The Director advised the company that it was not 
possible to approve the submission with these conditions included. 
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A soil samole on the company premises indicated a 
36% lead content (about ftuoust 1, l n 72). This finding has led 
to the inclusion of an item in the control order for imorovement 
in housekeepino. 

On August 14, 1^72, the Director stated in a letter to 
the comoany that October 1, 1972 was the final date for an acceptable 
submission. On September 15, 1972, a iiotice of Intent and Mini 
Report were served allenino that lead and lead compounds exceeded 
the regulations at the melting and alloying furnaces, oxide plant, 
and in the aggregate from other sources. 

On September 11, 1972, the company stated a scrubber- 
precipitator test unit arrived, failed to perform, and was abandoned. 
These tests were carried out on the blast furnace exhaust. 

On September 29, 1972, a third submission was received 
and a program was drafted for discussion. The branch expressed 
reservations about accepting it as it was anticipated that the 
regulation would be changed and the new standard for lead would 
be 10 ug/m 3 instead of 20 uo/m 3 . The branch also expressed concern 
that cadmium and silver emissions were not included in the control 

program. 

On January 16, 1973, it was resolved that until the 
regulation was changed the branch could only enforce the 20 ug/m3 
standard. It was also decided that if the company controlled their 
lead emissions, arsenic and cadmium emissions would likely be controlled 
at the same time. Therefore, it was agreed that the program should 
be approved as written. 
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On January 31, 1 V73 , the program was sent to the 
Legal Services Irmcn for their review. T'ney returned the 
program, pointing cut fchut the standard of 20 ug/n for lead 
had not '. jen specified. They further noted that the regulation 
specified a standard for Iced only and not load cot-mounds. Toe 
Air ■ lanagemcnt "ranch reviewed ths comments anu decided to 
retain tn2 original tjordinn of the program, as it was rare 
general and would not l» affected by a change in the regulations. 

7j,i S •;,--.- : finally arprov^d i.-y all concerned 

on i larch £3, 1073, and served on March 28, 1973. 

The program approval completion uates were as 
follows: (l^ad and particulate). 

Oxide Plant 

Lead melting pot October 6, 1973 

Oxidizing furnaces 'lay 30, 1973 

Other exhaust points and 
production baghouses December 31, 1073 

Smelting, ^fining & Fabrication Division 

Blast furnace building September 15, 1073 

Lead melting pots November 15, U73 

The Plant in aggregate December 31, 1973 

During this interval, September 29, 1972 - March 28,1373, 
the following relevant activities took place: 

(1) Revisions v:ere wade to the draft section 83 report 
to include silver, arsenic and cadmium. Of these, 
only silver and cadmium were assessed to be a problem, 
however, no changes in the program requirements were 
considered necessary since correction of tiie lead 
emissions would automatically correct the silver 
and cadmium. 

(2) Since tiie company disputed some of our calculated 

emission figures » they engaged a consultant to carry 
out staci> L'.'sUnn of ttte disputed sources. So* ie of 
our calculated emission figures were ioJifind as a 
result uf Lheir tests. The test results were sub- 
mi tied on P.-.-bruary 22, V.73. 

cont'd. . . . 



(3) Samples from the i'i-vol located on Bruce Public 
School were analysed and tia results indicated 

lent! levels below G hicrograws/ui" 3 ^ hr. The present 
standard is 15 iig/Rr on a 24 hour average. Zinc 
and Ciu'miin were also at acceptable levels. 

(4) The slay tap at the blast furnace was connected 
to the blast furnace baghouse and 150' stack in 
October, 1972. 

On December 10, 1372, the Phytoxi colony Section's 
results came in on samples collected on September 20, 22, 1972. 
These showed high lead in soil and vegetation which extended 
to DttftdAS and Leslie Streets. fio vegetation injury was found. 

This was brought to the company's attention in February, 1373 
anu agreement reached that in-plant traffic would be 
restricted and a cover built over the scran piles. The city, 
to date, have not issued a penr.it to erect this enclosure. 

At this meeting the company estimated that they 
were six months behind in their program schedule. 
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A ili -Vol sampler was set up 50' east of the 
company property *pril 1-j, l' ! 73. 

On April <■', 1373, a pronress neetinrj was held 
with the company, ■pr-rovals Section were ready to anprove 
baghouse Tor caTcimng furnaces. The company reouested the 
report, by the branch on the analysis of the stack testlnq program. 

The branch was not dear on so.re of the results and would check 
with consul ants. The branch stated that it was considerinq nutting 
the companv on A.P.I, list for SC 2 from blast furnace. 

On May 9. 1-73, the company Made a request for an 
extension on compliance dates claiming that delays in stack 
sampling and eouioment deliveries were the cause. This 
request was denied on June 20, 1973. 

Tiie Air Managei ".cut Branch agreed to postpone the 
placement of the company on the A.P.I, list until further 
stack testino was conducted. This was stated on 'lay 11,1973 
at a meeting with the Company. 



Air quality results received on May 24, 1973, indicated 
high dustfall and lead in the area. The report also indicated 
low zinc, cadmium and copper levels. 

On June 25, 1973, further air quality results were 
received on monitoring from April 15, to May 21, 1973. The 
comment was that the lead and particulate were high on the 
hi -vol and dust jars. These were initial results from the 
hi-vol located at Link-Belt. The hi-vol sampler on the Bruce 
School had been taken out of service October 2, 1972. 



cont'd. . 



- 1J 



Ori Jrne 1, 1973, an inspection and meeting at the 
plant revealed that the lead mcltfnfj pot exnaust at the Oxide 
Plant had been ducted to an existing banhouse and that tiie 
slag tap on the blast furnace had been ducted to the exhaust 
system leading into the blast furnace baghousfi in accordance 
id til the Certificate of Approval issued for these sources. 

I ii -vol results received on July 13, 1973, indicated 
very high lead levels in ambient air. These results v:ere 
brought to the attention of the company who agreed to cut 
production by two-thirds on their calcining furnaces, Oxide 
Plant. These results and subsequent action were brounht to the 
attention of the Ministry of Health who indicated satisfaction 
that those were reasonable steps. Shortly thereafter the 
Coiiipany submitted a letter dated duly 13, U73, indicating 
delivery of a baghouse for tiie calcining furnaces on August G, 
1973 and installed completely by August 10, 1973. These dates 
were delayed due to late delivery of the filter bags as a 
result of the rail strike. The installation was completed 
September 25, 1973. 

On August S, 1973, five samples from street gutters 
were taken in the vicinity of the plant and these continue to 
show a high level trend in lead content. 

Dustfall results received during the week of August 
13, 1973 reveal a continuing trend of high dustfall and lead 
in dustfall . 

As a result of a company reouest for an extension to 
their Program Approval, a ilotice of Intent to serve a Control 
Order was served on the plant on August 20, 1973. 

A Control Order was delivered on September 11, 1973. 
The Order requires that: 

By September 30, 1973, the company pave all in-plant 

traffic routes and sweep these daily. The tires of 

all outgoing trucks are to be washed before leaving 

the premises and a roofed enclosure is to be 

erected over the lead scrap pile. 
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By August 31, 1973, the company install a baghouse 
on the calcining furnaces at the oxide plant. 

By November 15, 1973, the company control emissions 
from the alloying and refining furnaces. 

By February 28, 1974, the company control emissions 
from the blast furnace charging and pouring operations 

On September 14, 1973, an inspection of the premises 
indicated that most of the in-plant roads were oaved and clean. 
The unpaved areas were oiled. Water hoses were being used for 
truck tire washings. However, a violation notice has been served 
for a violation of this requirement observed on October 15, 1973. 

On September 11, 1973, it was reported in the 
"Toronto Citizen" that a recently completed University of Toronto 
study revealed higii lead levels in soil in the vicinity of Canada 
Metal Co. Ltd. 

On September 17, 1973, an application was received by 
the Air Management Branch for a new baghouse for the blast furnace. 

The baghouse on the calcining furnaces was installed 
and placed in operation on September 25, 1973. The Control Order 
had specified that this be completed by August 31, 1973. 

On September 20, 1973, a letter was received from 

the BREMM citizen's group requesting the results 
of any surveys conducted in the vicinity of The Canada Metal Co. Ltd. 
This letter was answered on September 28, 1973. 

The Ontario Ministry of t'ealth advised the branch on 

October 10, 1973, that blood lead samnlinn nrooram would he 

implemented in the community "in a few davs". 

Branch representatives attended a meeting of the 

Board of Health on October 23, 1973. The Board decided to await 

the results of the blood sampling program before discussing the 

matter. 
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On October 26, 1973, a letter was sent to The Canada 
Metal Company Limited, pointing out that a recent inspection 
of the baqhouses revealed certain operational and maintenance 
deficiencies. The company was requested to take corrective 
action. 

On October 26, 1973, Stop Orders were issued on The 
Canada Metal Co. Ltd. and Roto-Cast Ltd., on the advice of the 
Ontario Ministry of Health, on the basis of elevated blood lead 
levels in three residents of the community. The Stop Orders were 
served at 4:00 p.m. and bv 7:30 a.m., the followinn morning, all 
operations at the plant- were shutdown. 

The companies applied to the Supreme Court of Ontario 
for a hearing in the matter of the Stop Orders. The hearing 
was conducted on October 29 and 30, 1973. The court ruled that 
the Stop Orders were invalid because blood lead levels had not been 
linked with current plant operations. The court 
set aside the Stop Orders. On October 30, 1973, the Minister iss- 
ued a statement in the house regarding the issuance of the 
Stop Orders. 

During an inspection of the plant on October 22, 1973, 
two violations of the Control Order were observed. Violation 
Notices were issued for the following; 

a) failure to wash truck tires before leaving the 
property 

b) failure to install a roofed enclosure for 
battery plates 

In addition, a violation notice has been served for failure 
to install a baghouse on the calcining furnaces by the date required 
in the lead oxide plant. 

A legal opinion has been requested as to whether the 
violation for failure to wash truck tires is prosecutable. 

The University of Toronto sent a letter to the 'Mnistry 
of the Environment on November 12, 1973, outlining the results of 
their soil surveys: 

cont'd.. 
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On November 12, 1973, a meeting was held with Roto- 
Cast Ltd., to discuss the emissions from their operations and 
they were requested to submit production data. 

On November 13, 1973, air quality data for the period 
subsequent to the installation of the baghouse on the calcining 
furnaces was forwarded to the company and they were requested 
to investigate two incidents where high values were recorded 
(October 12, 1973 - 32 ug/m 3 ; October 24, 1973 - 7.52 ug/m 3 ). 

In a letter to the branch dated November 5, 1973, 
the company outlined their overall progress and expressed 
concern that they might not meet the Control Order dates due 
to the hold up on building permits by the city of Toronto. In 
a further letter dated November 26, 1973, a detailed construction 
schedule, based on latest information from the city,was provided, 
indicating a completion date of April 22, 1974. 
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SUMMARY 

Since 1969 to the present time, the Company has taken 
the follow! no corrective action; 

a) emissions from the lead melting kettle in the lead oxide 
plant have been ducted to an existing baghouse 

b) approximately 60% of the heavily travelled areas in the 
plant have been paved and are swept daily. Other travelled 
areas within the plant are controlled by oiling 

c) the wheels on outgoing trucks are being washed 

d) a baghouse has been installed to control emissions from 
the calcining furnaces in the lead oxide plant 

e) the emissions from the slag tapping operation on the 
blast furnace have been ducted to an existing baghouse 

f) the five largest melting and alloying kettles have been 
ducted to an existing baghouse on an interim basis 

The following items in the control order remain 
to be completed; 

1) the balance of the heavily travelled areas to be paved 

2) a roofed enclosure for scrap lead piles to be constructed 

3) the slag, lead tap and skip hoist charging areas at the 
blast furnaces to be controlled by a new baghouse 

4) upon completion of the new baghouse for the blast furnace 
in 3) above, the remaining melting and alloying pots 

are to be tied into the existing blast furnace baghouse 



CED/VS/hy 
January 10, 1974 
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ANNUAL EMISSIONS 
THE CANADA METAL CO. LIMITED 



As an indication of the longer term situation 
the following are the estimated yearly emissions in pounds 
per year. 



Compound As of Nov. 1973 Completion of Order 



Lead 30000 16000 



Silver 



2 



Cadmium Oxide 80 80 

Arsenic 460 460 

ROTO-CAST LIMITED 

LEAD 4,400 
A Control Order has not been served to Roto-Cast Limited, 



( 



These data are, with the exception of the 
furnaces, short term values resulting from 
batch operations. 



SUMMARY OF EMISSION DATA 

CANADA METAL CO. LTD. 
ROTO-CAST LTD. 





Pounds per Hour emitted j 


Contaminant 


January 
19G8 


November 15, 
1973 


At ccmoletion ct 
Control Order 


CAiw.br. .iET/'.L CO. LTD. 

Lead anci its compounds 
Blar.t furnace 
Slan tap 
* Reverb Furnace 
i'.eltinci g. Alloying 

Lead Jxide Plant 


4.0 
1.0 

2.6 

4.8 

1.5 


4.0 

1.3 

0.5 


1.3 

1.3 
0.5 


Total Lead 

Silver 

Cadmium Oxide 
Arsenic 

Sulphur Dioxide 
Nitrogen Glides 

ROTO- CAST LTD 


13.9 

0.08 
4.2 
1.40 
360 ** 
7.4 ** 

11.2 


5.8 

0.08 
0.42 
1.40 
180 

3 - 7 i 

11.2 


3.1 

'J. Co 
0.42 
1.40 

■ 130 
3.7 


Lead and its compounds 


TOTAL LEAD FOR PLANT 


28.7 


17.0 






(_ 







* r.e:.:iv'jd from service in 1971 
** It is assumed that 180 lb. of SQ2 v/ere emitted from the reverb furnace and 3.7 lbs. of MO^ 



*** 



Roto-Cast are not under a Control Order 



ANNUAL EMISSIONS 



THE CANADA METAL CO. LIMITED 



An an indication of the longer term situation, 
the following are the estimated yearly omissions in pounds 
per year. 



COMPOUND 



AS OF 

JAN. 1968 



Lead 61,220 
Silver 2 

Cadmium Oxide 800 
Arsenic 460 
S0 ? 960,000 



NO 



15,762* 



AS OF 
NOV. 1973 


C0 ? 


•iPLETION OF ORDER 


30,000 




16,000 


2 




2 


70 




70 


460 




460 


950,000 




950,000 


15,392* 




15,392* 



ROTO-CAST LIMITED 



Lead 



4,400 



4,400 



* - total of both companies 



SUPPORT DATA FOR TABLE ON "SUMMARY OF EMISSIONS DATA" 



CANADA METAL COMPANY 

BLAST FURNACE 

In 1965, in a study completed by Hie Air dilution Control 
Service of Metropolitan Toronto, it was estimated that 200 lb/hr 
of dust was emitted from the blast furnace. It was further 
estimated that the baghouse efficiency was 98%. If it is assumed 
that this is entirely composed of lead compounds, then the emission 
rate is: 

Q = 200 lb (100-93%) = 4 lb/hr 
~hr x 

Alternately, if one were to use the E.P.A. emission factor of 
190 lb/ton and a baghouse efficiency of 99%, the same emission rate 
would be arrived at. 

The basis for approval for the installation of the new 
baghouse on the blast furnace was 0.01 grains per cubic feet outlet 
loading with 60% of the particulate being lead compounds. 

SLAG TAP ■ '- 31b/hr - ' 

Prior to October, 1972, the slag tap emissions were vented 
to the atmosphere uncontrolled. As there were no emission factors 
or other data available to calculate the emission rate of lead 
compounds, an estimate of 1.0 lb/hr was made. In October, 1972, 
the company ducted these emissions to the baghouse with the result 
that these emissions are now virtually controlled. - 

REVERBERATORY FURNACE 

Data provided in the E.P.A. Manual A. P. 42 gives an 
emission factor of 130 lb/ton. 

Information in the file indicates that the capacity of 
the furnace was 24 tons per day. Assuming a baghouse efficiency 
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of 98% and assuming that in the worst case the particulate is 
composed entirely of lead compounds, the emission rate is: 

Q = ?A ton s 1 30 lb 1_day (100-93) = 2.6 lb/hr 
day x ton x 24 hr x " 100 

This furnace was removed from service in 1971. 
MELTING AND ALLOYING FURNACE S 

There are a total of 16 furnaces, however, it is unlikely 

that all units would be operated at once. Therefore, calculations 

were based on a typical usage of 2 - 40 ton pots; 2-1 ton pots 

and 1- 5 ton pot. It would take approximately 16 hours to complete 

a melt in the 40 ton pots, and 7 hours for the others. Therefore the 

hourly production rate is: 

80 tons = 5 tons/hr 
16 hr 

7 tons ■ 1 ton/hr 
7 hr 



TOTAL 6 tons/hr 

The E.P.A. Manual A. P. 42 gives an emission factor of 
0.8 lb per ton melted. Therefore, the emission rate is: 

Q = 6 ton 0.8 lb ■ 4.8 lb/hr 
hr x ton 

As of November 15, 1973, the largest pots have been tied 
into two compartments of the existing baghouse. 

The Certificate of Approval for this installation was 
issued on the basis of 0.01 gnins/ft 3 of lead emitted from the 
baghouse, and a fan capacity of 15,000 cfm. 

Q = 0.01 gr 15,000 cu ft v 60 min v 1 lb =1.3 lb/hr. 
cuTTT x min. x hr x 70UD" gr 

LEAD OXIDE PLANT 

At present, 10 baghouses are in use to control process 
emissions from the various operations. Certificates of Approval 
were issued for all these sources and the calculations were based 
on either direct stack testinn results (denoted by an asterik) or 
prorated emissions from these results. 

cont'd.. . . 



In summary, the emission rates are: 
Lead Oxide Pl ant 

*Sly Baghouse (lead melting Pot) : 

(hooding - calcining furnaces) 
Baghouse (for Barton Pot #1 ) 
♦Baahouse (for Barton Pot §2) 
Negative Dracco Baghouse (Bagging Mefl.) 
Positive Dracco Baghouse (Bagginn Mc#2) ) 

(Storage Hopper) ) 
*Main Dracco Baghouse (Bagging Hc#3) ) 

(Storage Hopper) ) 
*Ray Mill Baghouse (Raymond Mill Mc) 
Stroud Baghouse (#1 Stroud Mill Mc) 
Stroud Baghouse (#2 Stroud Mill Mc) 
3 Calcining Furnaces 



0.07 Ib/hr 

0.06 lb/hr 

0.09 lb/hr 

0.03 lb/hr 

0.05 lb/hr 

0.01 lb/hr 

0.002 lb/hr 
0.15 lb/hr 
0.06 lb/hr 
.004 lb/hr 

0.5 lb/hr 



Prior to September 25, 1973, the calcining furnaces were 
uncontrolled. This resulted in a total emission rate of 0.7 lb/hr, 
Prior to June 30, 1972, the lead meltina pot at the Barton pots 
was uncontrolled. Using the E.P.A. emission factor of 0.8 lb/ton, 
the emission rate from this source alone was calculated to be 
0.8 lb/hr on the basis of 1940 lb/hr through put of lead. 
Therefore, the total emissions from the lead oxide plant were 
1.5 lb/hr. 



Q a 1940 lb 
hr 
SILVER EMISSIONS 



0.8 lb 
2,000 lb 



= 0.8 lb/hr 



The emission rate was derived on the basis of mass 
balance data provided by the company. In one hour, 420 lbs of 
silver are melted in a crucible. The molten silver is then poured 
into a 40 ton kettle of lead and agitated for 3 hours to ensure, 
adequate mixing. As it is considered that the emissions from the 

crucible represent the worst case with respect to silver emissions, 

these were put into the emission data summary. 
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From calculations completed for a Certificate of Approval 
for another company, it was found that losses of 
silver were 0.02% of the total melt. Therefore, the emission rate 
is: 

Q = 0.0002 x 420 lb = 0.08 Ib/hr 
TUFT 

This results in a maximum q.l.c. of 2 uq/m by the virtual source 

3 
technique. As the proposed standard for silver is 3 ug/m , 

technically the company does not have to control this source. 
CADMIUM OXIDE EMISSION S 

The emissions of cadmium oxide were calculated from mass 
balance data provided by the company. The company stated that to 
produce a typical alloy, 70 lbs of cadmium are added to 40 tons- of 
lead over a 4 hour period. 50.5 lbs of cadmium (m.w. 112.4) are 
found in the product and 4.8 lbs in the slush. Therefore, it is 
assumed that the remainder is emitted to the atmosphere, i.e. 
14.7 lb. Therefore, the emission rate of cadmium oxide (m.w. 
= 128.4) is: 

Q = 14.7 lb 128.4 = 4.2 Ib/hr 
4 hr. 112.4 

These emissions are now ducted to the baqhouse (as of 
November 15, 1973). The baghouse efficiency for cadmium oxide is 
not known, but is conservatively estimated at 902. Therefore: 

Q 4.2 x 0.10 = 0.42 lb/hr 

ARSENIC EMISSIONS 

Emission calculations were completed using mass balance 
data provided by the Company. Approximately 5 tons of AS 2 3 
powder (H. H 197.82) are mixed with 5 tons of charcoal and added 
to a 40 ton kettle over a 16 hour period, yielding an 8% by weight 
arsenic alloy. 

Arsenic added = 149.82 x 5 tons x 20 00 lb = 7570 lb 

197.82 ton 

Arsenic in ' = 0.08 x 40 tons x 2000 lb = 6400 lb. 
product ton 



cont'd. . . 



Arsenic emissions from kettle = 1170 lb 

Assuming a baghouse efficiency of 98%, the emission 
rate of arsenic is: 

Q " 11 70 lb x (1 00-98%) = 1.4 lb/hr 
16 hr 100 

(As AS„ 0, this would be 1.93 lb/hr) 

SULPHUR DIOXIDE 

From the E.P.A. Manual A. P. 42, the emission factor for 

SO from a blast furnace is 90 lb/ton. Therefore, the emission 

2 
rate is: 

Q = 48 ton v 90 lb v 1 day_ ■ 180 lb/hr 
day ' x "ton" x WW 

It was assumed that 180 lb/hr of S0 2 was also emitted 
from the reverberatory furnace while it was operating. Thus, 
the combined emission rate was 360 lb/hr. 

NITROGEN OXIDES 

Data supplied by tte company indicated that in excess of 
7.8 million cu ft of natural gas was consumed in one month. 
Assuming a 16 hr/day and 5 day per week operation, the hourly 

consumption rate is: 

- 3 

7 856125 ft 1 month 1 week 1 day = 22,600 ft /hr 
month X 4.3 week§ 5 days 16 hr 

From the Air Pollution Engineering Manual P. 543, the N0 x 
emission rate is 3.7 lb/hr. Lacking precise data about the 
operation of the reverberatory furnace, it was assumed that the 
emissions would be of the same order. Therefore, the combined 
emissions were 7.4 lb/hr. 
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RQTO-CA ST LIMITED 

In the Los Anqeles County Bureau of Information Circular 
7627, the dust loading from an operation of this type is 
reported to be of the order of 0.061 to 0.32 grains/cu ft. Since 
all the furnaces could be operated at one time, the maximum 
qrain loadinq was used to determine the emission rate. The 
Report further noted that load could range from 5 to 30% of 
the total particulate. For the purpose of these calculations, 
it was assumed that 20% of the particulate would be lead. The 
exhaust fan capacity is 20,400 c.f.m. Therefore, the emission 
rate was calculated to be; 

Q = 0.32 grai ns x 20,400 ft 3 x Mb. x 60jnin. x CL20 
ft 3 min 2000 gr. 1 hr 

= 11.2 Ib/hr 

The Company recently supplied production and loss 
figures and these are currently under review for possible 
reassessment of emission data. 



(or, occiirrinri in January, 1960) 



A. LEAD EUSSiniS 



( 1 ) C ANADA :ttal c - CP' ;rA''Y Li ;, nrn 

Blast Furnace 

2 20 davs x 24 hpwrs x 4 1b. = 21,120 lh/vr. 

year da" hour 

Slag Tan (Clest Furnace) 

220 da vs x 24 hours_ x 1 lb. = 5,280 lb/vr. 

year day hour 

Reverberatorv Furnace 



We have no data on the time of service that the reverberatorv 
furnace was in January, 1963. However, we do have the monthly usane 
of natural qas fuel used for the furnace in 1971, just before it was 
taken out of service. Assuming that the usane was the sane in 
January, I960, the enissionsof oxideswerc calculated as follows: 

126,300 cubic feet of natural oas used nor month 
Furnace had three burners rated at 5 mm PTU/hr. each. 

5,000,000 BTU x 3 burners x ft 3 = 15,000 ft. 3 of nat.nas 

burner x hr. 1000 BTU hf. 

126,300 ft. 3 x hr x 12 months = 1 00 hr\ 

15,000 ft. 3 month yr. yr. 

100 hr. x 2 .6 lb. = 260 lb/yr. 
yr. hour 
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Melting a nd_ Allo yi no 

300 days. x 24 hours x 4.8 lb = 34,560 lb/yr 
year day " hour 

Total annual lead emissions = 21,120 + 5,280 + 260+34,560 
■ 61,220 lb/yr 

(2) Roto- Cast United 

From Company records, losses calculated from furnaces 
= 40,000 lb during a 9 month period. These losses 
contain 8.3 C Z lead. 

Therefore, annual losses = 

0.083 x 40,000 x 12 = 4,427 lb/yr. 

B . OTHER EMIS S IONS - CAMAPA METAL 

Silver 

The draft report on the section 83 survey reveals 
that the company alloys approximately 6,000 lb of silver 
per year. For each batch, approximately 420 lb of silver 
is alloyed into lead and about 0.034 lb. are lost in 
melting and a further 0.056 lb are lost in alloying. 

Annual loss = 6,000 lb x (0.084 + 0.056) = 2.0 lb/yr 
yr. 420 

Cadmium Oxide Emissions 

Cadmium is alloyed into 40 ton batches of lead. 
Approximately 70 lb of cadmium charge is added to each lead 
batch and about 14.7 lb. of cadmium are lost as emissions 
(uncontrolled in January 1968). 

Assuming that alloy production was the same then 
as in 1972, the annual emission losses, then, v/ere; 

3300 lb of Cd. used x 1 4.7 lb x 128.4 = 792 lb. 
. year 70 lb. 112.4 
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A rsenic Emi s sions 

The draft section 83 report indicates a yearly 
arsenic usage rate of about 150,000 lb. /year. Alloyinq 
was done in kettles that had emissions going to the 
baghouse. For each batch, 7570 lb of As was charqed and 
1170 were estimated to be emitted to the baqhouse which 
we will assume to have a 93% collection efficiency. There- 
fore, the annual emissions in January 19G3 were: 

150,000 x 1170 x 100 - 98 = 460 lb/yr 
7570 100 

Sulphur Dioxide Emissions 

From the E.P.A. Manual A. P. 42, the emission, 
factor for S0 ? from a blast furnace is 90 lb/ton. 
Therefore, the emission rate is: 

Q = 48 ton x 90 lb x 1 day = 180 lb/hr. 
day ton 24 hr. 

It was assumed that 180 lb/hr of S0 2 was also 
emitted from the reverberatory furnace while it was 
operating. Thus, the combined emission rate was 360 lb/hr, 



Blast Furnace: 



180 lb x 24 hr x 

hr. day 

Reverberatory Furnace 


220 days 

yr 


180 lb x 100 hr 
hr yr 





= 950,400 lb/yr 



= 18,000 lb/yr 



Total = 968,400 lb/yr 

Nitrogen Oxides Emiss ions 

Data supplied by the company indicates that in 
excess of 7.8 million cubic feet of natural nas was 
corvsumed in one month. Assuming a 16 hr/day and 5 days 
per week operation, the hourly consumption rate is: 

cont'd, 
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785H25 ft. 3 x \ month x 1 week x Hay ■■ 22,600 ft. 

" " " * hr 

nonth 4.3 weeks 5 days 16 hr. 



From the Air Pollution Engineer inn Manual P. 543, the NO 

A 

enlssfon rate is 3.7 Ib/hr. Lacking precise data pbout the 
operation of ' : : ' rovcrborntorv furnace, it ''as assumed that the 
emissions would be of the same order. Therefore, the combined 
emissions wore 7.' 1 - lb/hr. 

Entire Plants (P.oto-C-st nv ' r^n?-in : V»t»»l) 
Exc ept Rever b erator/ R:r n;~ce of r anada ' ietal 

3.7 lb x 16hr x 5 days x 52 week = 15,392 lb/yr 
hr day week yr. 

Roverb erator y Furnace (Canada Metal) 

3.7 Tb. x 100 hr = 370 lb/yr 
hr. yr. 



Total = 15,762 lb/yr 



JK/nq 

January 9, 1974 



SUPPORT DYTA :' nn TAPLf OH "ANNUAL EMISSIONS" 



LEA D EMIS SIONS - CANADA METAL COMPANY 
Blast Furngcg 

22Q days TAJwsn 4_lb = 21 ,120 lb/year 

year'"' * day X hour 

Hsltinn & Alloying Kettles. 

300 days 24 hours 1.3 lb = 9,360 lb/year 

year day hour 

Total 30,430 

The above represents the conditions at the plant as of 
November 1973. On completion of the Order, the hourly emission 
rate of lead will decrease from 5.8 lb/hr to 3.1 lb/hr. Assuming 
that the yearly losses will be reduced in the same ratio, these 

will amount to; 

30,480 x 3.1 ■ 16,291 lb/ year 



R0T0-CAST LIMITED 

From company records, melt losses for the first 9 months 

of 1973 are: 

Total melt losses ; : 77,000 lb 

Slags and scums (estimated) : 37,000 lb 



Total loss to atmosphere : 40,000 lb 

Data from company indicates the above loss contains 
8.3* lead. 

Therefore, yearly lead losses are: 

0.083 40,000 x 12 = 4,427 lb/year 
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SILVER EMISSIONS 

Data supplied by the company and included in the 
section 83 report indicates that the company uses 6,000 lb/year 
of silver. In each batch of 420 lb that ere processed in the 
crucible, 0.084 lbs are lost. A further 0.056 lb are lost in 
the 40 ton kettle. Therefore, total yearly losses are; 

6 000 lb (0.034 + 0.0561 = 2.0 lb/year 
-"y^aT 4T0 

CADMIUM OXIDE EMISSIONS 

Data supplied by the company on December 3, 1973 
Indicates that the company used 3,300 lbs of cadmium in 1972. 
For each batch of 70 lbs of cadmium added to the pots, 14.7 lbs 
are emitted to the baghouse. This baghouse is conservatively 
estimated at 90% efficiency. Therefore: 

The yearly emissions (as cadmium oxide) are: 

3300 lb x 14.7 lb \ 128.4 x (100-90) = 80 lb/year 
ylir 70 lb/batch 112.4 100 

ARSENIC EMISSIONS 

Information provided by the company and contained in the 
section 83 report indicates a yearly consumption of arsenic 
of 150,000 lb/year. For each batch of arsenic alloy produced, 
7570 lbs of arsenic are added to the molt and of this, 1170 lbs 
are emitted to the baghouse. Assuming a 982 efficiency for the 
baghouse, the yearly emission rate of arsenic is: 

150,000 lb x 1170 lb x (100-98) - 460 lb/year 
year 7570 lb/batch 100 
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Su ". phur Pi oxide Emissions «• Blast Furnace 

180 lb_^ x 24 hr_._ x 220 days = 950,000 lb/vr. 
hr. day yr. 

Oxu ies of f iitron en Rnissions 

3.7 Vb. x 16 hr. x 5 _d avs_ x 52 wks_. = 15,392 Ib/yr. 
hr. day wk. yr. 

This figure for N0x is the total of both companies. 



January 10, 1974 
JK/hy 



0'.'.»"0 
MINISTRY OF THE ENVIRONMENT 



CONTROL ORDER 



XO: The Canada i!etal Company, Limited, 

721 Eastern Avenue, 
Toronto, Ontario. 

Attention: l-'.r. Carleton Smith, 

President and General Manager 



TAKE NOTICE THAT by this Control Order made pursuant to 
The Environmental Protection Act, 1971, you are hereby 
ordered: 



\\ 



; 



i 

i \ 



1. TO take the necessary steps set out below by 
September 30, 1973; 

a) Pave with a hard surface all in-plant 
vehicular traffic routes ana parking 
areas, and restrict in-plant vehicles 
to paved areas. 

b) Sweep and clean all vehicular traffic 
routes, daily. 

c) Segregate traffic routes for in-plant 
vehicles from vehicles that move off 
the property. 

d) Install a wash rack and wash the tires 
of all vehicles serving -.the process 
areas on each occasion that they leave 
the property. 

e) Install a roofed enclosure for the 
scrap lead piles. 

2. TO take the necessary steps to install and place 
in continuino operation bsohouse systems or 
alternate equiprent of eaual or greater efficiency 
so that by the dates hereinafter set out and there- 
after, the emissions of lead and lead coiroounds 
from the follov.'ing will not be in contravention 

of The Environmental Protection Act, 1971, or 
regulations trace thereunder; 

a) Lead Oxide Plant August 31, 1973. 

b) Blast Fu rnace Fa cilities 

the skip hoist charrino 

opening and the lt-ad pouring 

operation February 28, 1974. 



Cont'd. 
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Mi to'-.e tew M!CQ%*4r-f sto-.s to Install and nlace 
in cc n l i r.:j j !.;■ i..- rw.irn a t>anhou«e syste.ii or 
alternate e«uK.cnt of e«v*al or rirenar efficiency 
so that by ;.<ive, u*r li ( H73 and thereafter, 

co:icer.tratic- r . at i rofnt nf irnirrv? -?nt mtr.-?r 
reasured or c~. Ic.'lai-. c, of lead and lead ct: rounds, 
silver arc silvjr o> rour.ds, and ccd::iu r . oxico 
resulti'-'i f re .. emissions fro ths lead r:-Kim, 
rcfinir'. ?nc! ailo-'irc furnaces, in the aenrerate, 
will not be in contravention of The Enfironnental 
Protection ;'.ct, 1571, or regulations rado there- 
under. 

TO take the necessary steps so that by February 
28, 1J7-'; and thereafter, the emissions of lead 
end lead cOfl$©und$, either i.,easur-3d or calculated, 
fron: the property will not, in the a^recate, be 
in contravention of Ti;e Envi roi.i- etital Protection 
Act, 1971, or regulations isade thereunder. 

Pending ii.iplei:entation of this control order, the 
Company will take all steps necessary to minimize 
air pollution. 

All parts of this control order refer to operations 
and equipment of the Ccrnany on its orooerty located 
at 721 Eastern Avenue, in t.ne Municipality of 
Metropolitan Toronto, Ontario. 



^T"l).GL~— 



v^C.J. Fiacfarlane, 
Director, 
Air Management Branch. 



Dated at Toronto this 7th 
day of September, 1973. 



! 



SECTION 5.2 



PHYTOTOXICOLOGY RLPORTS 0. v : 

CANADA METAL COMPANY LIMITED 
771 Eastern Avenue, Toronto 



Dr. S.;<. Linzon 

Chief, Phytotoxi colony Section 
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PHYTOTOXICOLOGY SECTION 
AIR* MANAGEMENT C RANCH 



INVESTIGATION SUGARY REPORT 



Location TORONTO 



Date(s) of Investigation 1 - 2 °- 22/72 ; Se Pt- ^/73; Oct. 29/73; Nov. 2,5 t 6/73;Hov. 19-20/ 73 

Source CANADA METAL CO. LTD., 721 EASTERN AVE. 

Nature of Investigation LEAD SURVEYS (SOILS AND VEGETATION) 

Analyses Results (Tables, Maps, Sketches attached) 

Attached are final reports for all surveys conducted in 1972 and 1973 These 
eports tabulate and discuss the analytical results. Preliminary reports which 
•provide details on purposesof surveys, samples collected.and sample locations with 
maps are on file. 

The key conclusions of these surveys are: 

r J\i J ? u 7 ey conducted in September 1972 at -10 locations in the vicinity of 
Canada Metal demonstrated exceedingly high lead contents in surface soil (8,250 ppm) 
and in not washed vegetation (1800 ppm) at a distance of 200 feet north of the company. 
The not washed foliar samples possessed two to three times the amount of lead in 
washed samples indicating the presence of a high proportion of airborne particulate 
lead. Lead levels in vegetation decreased with distance, to the northeast from the 
company. 

2. The Septambef- 1972 survey was repeated one year later and the results 
showed similar trends in lead contents in soil and vegetation'at the 10 locations 
-*n the vicinity of Canada Metal Co. 

* a* 3 \ I? November 1973 » th e survey was expanded to examine soil and vegetation 
at 40 stations in the vicinity of Canada Metals and at 11 control stations in the 
vicinity of the Gardiner Expressway in an area removed from the influence of indus- 
trial sources of lead. Excessive levels of lead were found in soil and in individual 
species of vegetation in residential areas to a distance of 1500 feet^northeast of 
the company. Statistically significant decreases in lead content in both soil and 
vegetation were shown with increasing distances from Canada Metals to the north and 
northwest. No excessive levels of lead were' found in vegetation in the control area. 
Although higher thBn normal levels of lead were found in control soil samples off 
the Gardiner Expressway, the levels were considerably lower than those found near 
Canada Metal, particularly to the south of the company. 

. ,. 4 ' . A? ? additional soil survey to indicate depth and extent of lead contamination 
in the vicinity of Canada Metal was conducted in November, 1973. Soil contamination 
isopleths were drawn on a map showing the areas north of the company possessing over 
500 ppm lead in soil to various depths. 



Cor.pl a int: Ext 
Surveillance 



Int. * x 



PHYT0T0X1C0L0GY SUCTION 

AIR rrNAG!^iJJ^^CH_ 



jNyESJJC^JJClJJI^LJII£CRT 
TORONTO ______ 



Location 

. ^. September 20-22, 1972 
Date(s) of Investigation 1 . 

Canada Metals Co 
Source ___. 

Requested by Abatement Section 
Complaint 

^ ature of Investigation ^ 



Soil and Vegetation Survey for Lead Contamination 



Description of Investigation ' 

A map showing the location of each sampling site is attached. 



Observation and Results 

Z^TZ^TZ^ in a heavily lj*ftU*<£ ■^•^s&S.SSX. 

Holever^no air pollution injury symptoms were observed on vege tat ,on anywh ere in 
the are^ although most of the vegetation showed ev.dence of dust deposits The 
dust was heaviest on the south side of Eastern Avenue in front of h.H .. Clark s . 
t£ S the fo!?age and soil samples were co. lected from exposed S te* Cstat on I, 

n ^lni«c- Station 3 soil- station 4, honeysuckle; station 5, all samples, 
:JJti?l7ilM«; Si«« '°' all'samp.L) and the others were more or less 
protected by surrounding buildings and vegetation. . 

and shrubs at all sampling locations. 

Both the Ailanthus and shrub foliage not washed samples had two to three times rne 

the washed concentration. 

The lead content of soil collected from the 0-2 and 2-4 inch depths was found to be 
excessive a? all sampling stations, and generally, was highest in the surf.ee 
layer. 
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Sumrrpry 

Excessive levels of lead wore detected in soil and vcvitatiorr col lectod in the 
vicinity of the Canada Metals plant. This contain I nation extended to Dundas 
Street to the north and Leslie Street to the east of the source. 
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Lead Content of Vegetation and Soi I 
Vicinity of Canada Metals Co., Toronto 
September 20-22, 1973 









Lead Con 


tent (pprn 


- dry weight) 






Distance and 
Direction 












Station No. 


Ai lanthbs 


Shrub 


Soi 1 


NW 


W 


NW 


W 


0-2 


! '■'-* 


1 1 


200' N 


1800 
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870 


350 (L) 


8250 


5750 


2 


400' N 


185 
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150 (H) 
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7 


2500' N 
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76 
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200' NE 


600 
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1000' NE 


220 


260 


!40 


150 (L) 


3080 


3500 


8 


1800' NE 


135 


47 


175 


95 (L) 


1000 


750 


9 


1700' E 


320 


170 


- 


- 


7630 


2000 


10 


500' SSW 


500 


270 


- 


- 


800 


600 


3 


600' NW 


190 


130 


350 


150 (P) 


5000 


2500 


4 


1000' WNW 


410 


180 


1200 


420 (H) 


4880 


2500 


Control 


1.3 mile NE 


53 


38 


45 
63 


45 (L) 
48 (H) 


120 


35 



NW - not washed 

W - washed 

(L) - lilac 

(H) - honeysuckle 

(P) - privet 
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Complaint: T.>:t. * x 

Int. XX 



Survcil lance 



PHYTOTOXICOLCGY SECTION 

air ftf.riAGEMrrrr rR",:;cH 



INVESTIGATION FINAL REPORT 



TORONTO 
Locatxon 



, . - _ .. .. September 17, 1973 

Date(s) of Investtgatvon K ' 



Conada Metals 

Source 



Survey requested by Abatement Section, AMB 
Complaint Mr. J. Eionn-rwski , 29 C-mlinc Ave. 



Nature of Investigatio n Vegetation and Soil Survey and Complaint Investigrit ion 

Description of Investigation 
Soil and Vegeta tion Surve y 

This survey was conducted to determine the degree and extent of lead contamination 
of soil and vegetation in the vicinity of the Canada Metals plant. Sampling of 
Ailanthus or maple, lilac or substitute shrub and soil at depths of 0-2 and 2-4 
inches was conducted at the same time of the year (September) and from, the same 
locations as the previous 1972 survey. Additional sampling sites were located along 
Berkshire Avenue, north of the source, and in Leslie Grove Park, along Queen Street. 
The location of all sampling sites is shown in the attached map. 

Complaint Investigation 

A complaint concerning possible lead contamination of fruit was received from 
Mr. J. Baranowski at 29 Caroline Ave and was investigated during this survey. 

Observations and Results 



Lead Content of Vegetation 



The chemical analyses results for tree and shrub foliage are given 
in Table IA. Elevated lead levels were found in all vegetation samples collected 
south of Queen St., between Leslie St. and Winn if red Avenue. Highest lead levels 
were found in vegetation growing directly north and northeast of Canada Metals, and 
lead levels decreased with Increasing distances away from the lead plant. Samples 
of maple foliage collected along Berkshire Avenue, north of the plant were compared 
with similar samples collected near the Gardiner Expressway and with the average 
lead content of maole foliage in Metro Toronto (Table IB). These results showed 
that lead levels decreased with increasing distance from the source, and that the 
lead content of maple foliage collected 300 feet north of Canada Metals was 1.5 
times higher than that of maples growing next to the Gardiner Expressway. 

No visible air pollution injury symptoms were observed on vegetation 



growing in the area. 



i 



cont'd, 



-2- 

Lead Contont of Soi I 

Lead analyses of soil collected in the vicinity of Can.ida Metals 
are shown in Table 2. Significant load contamination was fend in ail soil samples 
collected south of Queen St., between Leslio and Winn if rod. This pattern of conta- 
mination was similar to that found in vegetation samples. As with vegetation, 
lead levels in soil decreased with increasing distances away from the Canada 
Metals plant. The upper two inches of soil had significantly greater amounts 
of lead in the contaminated zone than lower levels of soil, indicating atmospheric 
transport of the lead. 

Comparison of 1972 and 1973 Results 

A comparison of lead levels in veqetation and soil collected at 
the same locations in 1972 and 1973 is given in Table 3. Lead levels in Ai lanthus 
and shrub foliage were unchanged from last year to the present year. Soil lead 

evels were highly variable, but no discernable trends, either decreasing or 
'increasing, could be observed as a whole. 

Complaint Investigation 

The lead content of the samples of tomato foliage, fruit, and soil 
is shown In Table 4. The lead content of both soil and tomato foliage were 
significantly higher than normal. However, the lead content of the tomato fruit 
was well below the maximum acceptable limit of 7 parts per million, as established 
by the Health Protection Branch of the federal government. 

Summary 

1. Significant lead contamination of vegetation and soil was found 
In the vicinity of Canada Metals, from Leslie St. on the east, north to Queen St. 
and west to Winnifred St. Within this area, lead contents of vegetation and soil 
decreased with increasing distances from the lead plant. 

2. Lead levels in vegetation and soil collected in September 1973, 
were similar to the levels found from specimens in the same sampling sites obtained 
In September, 1972. 

3. Garden soil and tomato foliage collected 600 feet northwest of 
the lead plant were contaminated with lead, but tomato fruit had a lead content 
below the maximum acceptable limit for lead in fresh fruit. 



TABLE I 

LEAD CONTENT OF VEGETATION COLLECTED AROUND 
CANADA METALS, SEPTEMBER 17, 1973 



A. Surveillance stations: 



Station 
No. 


Locat 


on 




Lead 


Content 


(ppm - dry 


V.'O 


ght) 




Ai 

NW 


lanth 


-IS 

w 


NW 


Shrub 


w 


1 


325 


N 


886 


• 


342 


724 






421 


2 


550 


N 


298 




142 


291 






153 


3 


500 


m 


337 




194 


179 






79 


4 


700 


NW 


287 




168 


546 






313 


5 


300 


NE 


556 




329 


435 






309 


6 


750 


NE 


234 




109 


522 






359 


7 


2000 


N 


98 




45 


87 






42 


8 


1200 


NE 


III 




57 


181 






71 


9 


900 


E 


265 




190 


- 






_# 


10 


400' 


S 


431 




272 


- 






- 


Control 


3 mi 


es W 


82 




37 


83 






49 



* Shrub not available for sampling 



»~B. Maple fol iage: 



Location of Sample 



Lead Content (ppm- dry weight) 



NW 



W 



300' N of Canada Metals 169 

800' " " 92 

1300' N " " 37 

I0 1 S of Gardiner Expy. at Bay St. 76 

Metro Toronto Average 63 



68 
77 
37 
47 

38 



NW - not washed 
W - washed 



TABLE ? 



LEAD CONTENT OF SOILS COLLECTED ARO.rrj 
CANADA METALS LTD., SEPTEMBER 17, 1975 



Station Location 



Lead Content of Soil (ppm-dry weight) 
0-2" 2-4" 



1 


325' N 


2 


550' N 


3 


500' NW 


4 


700' NW 


5 


300' NE 


6 


750' NE 


7 


2000' N 


8 


1200' NE 


9 


900' E 


10 


400' S 


CONTROL 


3 miles W 



2980 

1570 

2610 

2470 

3390 

3310 

218 

665 

2110 

765 

225 



2700 

813 

1710 

2280 

1620 

2370 

238 

695 

1300 

510 

200 



TABLE 3 

LEAD CONTENTS OF WASHED VEGETATION AND SOIL 
0-2" COLLECTED AROUND CANADA METALS 
IN SEPTEMBER 1972 AND SEPTEMBER 1973 
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Station 
No. 


Location 




Lend Content (ppm - 


dry we 


ght) 


Ai 


lanthus 


Shrub 




Soi 1 




1973 


1972 


1973 


1972 


1973 


1972 


1 


325 


N 


842 


900 


421 


350 


2980 


8250 


2 


550 


N 


142 


100 


153 


150 


1570 


- 


3 


500' 


NW 


194 


130 


79 


150 


2610 


5000 


4 


700" 


NW 


168 


180 


313 


420 


2470 


4880 


5 


300' 


NE 


329 


290 


309 


300 


3390 


1030 


6 


750' 


NE 


109 


260 


359 


150 


3310 


3080 


7 


2000' 


N 


45 


76 


42 


- 


218 


- 


8 


1200' 


NE 


57 


47 


71 


95 


665 


1000 


9 


900" 


E 


190 


170 


— 


- 


2110 


7630 


10 


400" 


S 


272 


270 


— 


- 


765 


800 


Control 


3 mi 


es W 


37 


38 


M 


- 


225 


365 
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TABLE 4 



LEAD CONTENT OF SAMPLES COLLECTED 
IN GARDEN ON COKPLA1?lAUT PROPERTY, 29 CAROLINE AVE. 
600 FEET NORTHWEST OF CANADA METALS, 

SEPTEMBER 17, 1973 



SAMPLE 

Tomato fruit (fresh weight) 
Tomato I eaves (dry weight) 
Soil 0-2 inches (dry weight) 
Soil 2-4 inches (dry weight) 



LEAD CONTENT - 


PPM 


NW 


W 


0.2 


0.2 


129 


61 


1640 


- 


1640 


- 
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Loaation 



TORONTO 



Date(s) of Investigatvon _ 

Source CANADA METAL CO. LTD 



October 29, 1973 



Requested by Abatement Section 



Complaint _ 

Nature of Investigation Soil an d Vegetation Sampling - Hi g h Plonri IpvpIs 

Description of Investigation 

Samples of soil and vegetation were collected at the properties of three 
residents in the vicinity of the plant whose blood showed high levels of lead in 
a first sampling program. The location of each site is shown on the attached map. 
Samples were collected at the front and back of each property. 

Results 

Table I shows the degree of contamination of surface soil and vegetation 
at each of the three residences where high lead levels in the blood were determined 
in a first test. 



TABLE I 



DEGREE OF CONTAMINATION OF SURFACE SOIL AP!D VEGETATION 
AT THREE RESIDENCES IN THE VICINITY OF CANADA METAL 
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Residence 
49 Jones 


Lead (pprn, dry wt.) 


Back of House 


Front of House 


surface soil 
0-2" 


vegetation 
nnt. washpd 


surface soil 
0-?" 


vegetation 
nnt. wfl^hpd 


750 


160 


550 


m 


61 Rushbrooke 


390 


340 


420 


268 


866 Eastern 

(..-■■■ — . i i ' ' 


620 


248 


1150 


59 



/)tW /WD Soil 

* 



as^jCJ ess-ax^ - 




£3 



-a -5.-31 fei = i •-'-- s : ; c =^gfip -'.^p.i 



lie oo oD 






I 



•«* -»•* :•**• 







Complaint: Ext. 

Int. 
Surveillance 



PHYT0T0XIC0L0GY SECTION 
AIR KAf.AGEt.EtlT BRANCH 

INVESTIGATION FINAL REPORT 



Location 



TORONTO 



Date(s) of Investigation November 2,5,6/73 
Canada Metal Co. Ltd. 



Source 



0^^%-^.+ Surveillance Study 
cornptavnt L 
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""Vature of Investigation 



Vegetation & Soil Survey to Determine Extent of Lead Contarni nat i 



Description of Investigation 



See attached 
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Desc ription of Invest ina t ion 

An intensive survey of soil and vegetation was undertaken in order 
to define the extent of lead contamination in tie vicinity of the pl-jnt. 
Samples ef soil, at depths of 0-2 inches rtnd 2-A inches, and available vege- 
tation (tree, shrub, grass) were collected at 300-foot intervals along eight 
directional lines radiating out from the plant: N, NE, E, SE , S, SW, W, NW, 
The locations of these sampling stations are shov.n in Fig. I. Because of the 
heavily industrialized area to the S of Eastern Avenue, it was not possible 
to make collections at Stations 26 and 31. In addition to sampling in the 
vicinity of the plant, control samples were collected on a line running N and 
S of the Gardiner Expressway in the Exhibition Park area, based on a simulated 
source having the same position relative to the exoressway as the actual Canada 
Metals plant. 

Half of each vegetation sample was washed prior to chemical analysis, 
and the remainder was analyzed unwashed. 

Results of Chemical Analysis 

I. Lead Content of Vegetation. 

The results of the chemical analysis for lead content of tree and 
shrub foliage are shown in Table I. These results indicate a definite trend 
of reduced lead content in vegetation with increasing distance from the source. 
Along the radii running NE, N, NW and SW from the plant, it was possible to 
collect similar species of trees and shrubs at most stations. Consequently, 
the correlation between lead content of tree and shrub foliage and distance 
from the source was statistically significant for both washed and not washed 
samples collected along these radii. 

The poor correlations in the other directions (E, W, S, SE) can 
be attributed to the difficulty in locating species common to all sampling 
locations. Because vegetation was not plentiful to the S, SE, and W of the 
plant, as well as the fact that autumn defoliation of many species had already 
occurred by the date of the survey, the choice of species from which samples 
could be obtained was greatly reduced. These factors are important in that 
different plant species show considerable variation in ability to accumulate 
airborne lead. However, the general trend of reduced lead content in vegetation 
with increasing distance from the source is still evident along three of these 
radii (E, S, and SE) when the lead contents of grass samples are examined. The 
correlation between lead content of grass and distance from the source is 
significant for both washed and not washed samples collected E of the plant, and 
significant for not washed samples collected S and SE of the plant. 

Figure 2 shows zones of lead contamination in tree and shrub foliage 
(washed samples) in the vicinity of Canada Metals. Extremely high levels of 
lead (greater than 150 ppm) in vegetation were detected in the immediate vicinity 
of the plant in all directions. Lead levels considered excessive (greater 
than 75 ppm) were detected in an area which extended approximately 500 feet to 
the N and NW of the plant, 800 feet to the W and NE of the plant, and over 
1200 feet to the E of the plant. Sampling stations were not extended far enough 
to the S and SE of the plant to define the boundary of the contaminated zone 
in these directions. 
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7. Lead Content of Soil 



Lead levels in soil Simples collected in the vicinity of Canada 
Mete Is are shown in Fable 2. The tr^nd of reduced lead content with increas- 
ing distance is evident in all directions except W .:nd SW, The correlation 
between lead content in the 0-2" layer of soil and distance from the source is 
statistically significant for sarnies collected to the N # NW and S of the plant. 

Probable causes of poor correlation in the other directions are the 
sheltering influence of buildings and the effect of street traffic. The lead 
content of soil to the W of the plant is still high at a distance of 1500 feet. 
Heavy traffic on Eastern Avenue may be a contributing factor in the wide 
distribution of lead-contaminated dust in this direction. 

Figure 3 shows isopleths of lead content in sol I (0-2")depth in the 
vicinity of Canada Metals. The 1000 ppm isopleth indicates the area in which 
extremely high lead levels were found in soil. It can be seen that this area 
extends 500 feet to the N and NW of the plant, and nearly 1500 feet to the 
NE, E, and SF. Sampling stations were not extended far enough to the S and 
SW of the source in order to completely define this area of extremely high 
contamination (greater than 1000 ppm). This survey did not cover en area large 
enough to permit the delineation of a zone of excessive (> 600 ppm) levels of 
lead in soi I . 

3. Comparison with Control Samples (Gardiner Expressway) 

Control samples for the Canada Metals survey were collected in the 
Exhibition Park area, an area removed from the influence of industrial sources 
of lead. A simulated source was located on Jefferson Avenue the same distance 
N of the Gardiner Expressway as the Canada Metal Co. on Eastern Avenue. Using 
this hypothetical position as a base, samples were collected at 300-foot 
intervals to the N and S of the assumed source in the same manner as sampling 
was carried out in the vicinity of Canada Metals. This control survey was 
designed to determine if vehicle emissions from an elevated expressway could 
be significant in contributing to higher than normal lead levels as found in 
the vicinity of Canada Metals. The locations of the control stations are 
shown in Fig. 4. 

• 

Table 3 shows a comparison of results between the two areas with 
respect to lead content in vegetation and soil. In examining these results 
it must be noted that the Gardiner Expressway is located at a distance approxi- 
mately 700 feet S of Canada Metals and the same distance S of the simulated 
source in the control area. 

It can be seen from these results that washed vegetation samples 
collected in the control area did not exceed 75 ppm, indicating that vegetation 
in the control area does not contain higher than normal levels of lead. In 
contrast, several samples of washed vegetation collected in the vicinity of 
Canada Metals at comparable distances from the Expressway contained greater than 
75 ppm lead, particularly to the S of the plant. 

There is a noticeable decrease in lead content in vegetation with 
increasing distance from the Gardiner Expressway in the control area, but 
the values do not approach the high levels found in vegetation surrounding 
Canada Metal Co. This Indicates that vehicle emissions alone could not account 
for the high lead content in vegetation in the vicinity of Canada Metal. 



19 



Soil samolos (0-2") collected in the control area contain higher than 
normal levels of lead at the following station: 300 feet S, 300 and bOO feet N, 
and 1500 feet N. H «ever, the levels at tnese locations are still considerably 

than t no lead content of soil CO-2") collected in the vicinity of Canada 
?'■ ; ils, particularly to the S of the plant. Consequently, the high lead 
content in soil near Canada Metals cannot be attributed to vehicle emissions. 

S,:T ~-iry_ 

1. Venetation samples collected in the vicinity of Canada Metal Co. 
Ltd. contained excessive amounts of lead up to 500 feet N and NW of the plant, 
800 foot fi and HE, 1200 foot E, and to an undefined distance greater than 

1500 feet S and St of the plant. 

2. Lead content of veo.otation tends to decrease with increasing distance 
from the 'source. A statistically significant correlation between lead content 
of veoetation and distance from Canada Metals was found for one or both of 
foliage (tree and shrub) and grass in all directions from the plant except to 
the W. 

3. Soil samples collected in the vicinity of Canada Metal Co. Ltd. 
contained extreme I v high levels of lead in the 0-2 inch depth for a distance 
up to 500 feet N and NW of the plant, close to 1500 feet NE, E, and SE, and 
to an undefined distance greater than 1500 feet to the S and SW. 

4. The correlation between lead content of soil (0-2") and distance 
from Canada Metals was statistically significant for samples collected N, NW, 
and S of the plant. The sheltering influence of buildings and effect of street 
traffic on re-suspension of lead-contaminated dust are probable factors account- 
ing for poor correlation in the other directions. 

5. Control samples collected in the vicinity of the Gardiner Expressway i 
but isolated from industrial sources of lead indicated that excessive lead 
levels in soil and vegetation in the vicinity of Canada Metals could not be 
attributed to vehicle^emi ssions from traffic on the Expressway. 
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TABLE I 



AVERAGE LEAD LEVELS IN WASHED AND NOT WASHED VEGETATION 
COLLECTED IN VICINITY OF CANADA METALS 
IN PARTS PER MILLION, DRY WEIGHT, 
(NOVEMBER 2,5 AND 6/73) 

















D i 


reel 


i o n 












D i s i j .nce 
Sc -rce 


E 


NE 


N 


NW 


W 


SW 


S 


SE 


w 


m 


W 


m 


W 


NW 


W 


NW 


W 


NW 


w 


NW 


W 


NW 


W 


NW 


A. Tree and Sr 


rub Fol 


iage 
















. 














330' 


258 


183 


451 


308 


94 


90 


145 


123 


108 


77 


- 


- 


- 


- 


268 


400 


£00' 


355 


303 


186 


108 


75 


62 


53 


34 


82 


54 


199 


139 


3530 


2740 


- 


- 


0C0' 


167 


115 


33 


32 


59 


50 


40 


35 


96 


72 


143 


92 


105 


123 


480 


290 


1200' 


- 


- 


121 


61 


39 


25 


52 


34 


- 


- 


54 


54 


- 


- 


138 


122 


1500' 


63 


60 


90 


54 


53 


31 


26 


30 


81 


72 


117 


86 


123 


108 


- 


- 


1800' 


- 


- 


43 


35 


- 


- 


- 


— 


*" 


— 


63 


60 










Correlation 

Ccoff icient r- 


-0.73 


-0.60 


-0.89** 


-0.89*' 


-0.93** 


-0.97* 


*-0.90* 


-0.86* 


-0.74 


-0.07 


-0.84* 


-0.84* 


-0.83 


-0.83 


-0.06 


-0.90 


B. Forage (gra; 


iS) 
































izy 


- 


- 


III 


42 


159 


112 


119 


26 


287 


134 


- 


- 


- 


- 


- 


- 


600' 


357 


281 


83 


62 


58 


15 


69 


25 


230 


98 


122 


84 


568 


104 


320 


, 50 


900' 


139 


98 


&2 


20 


413 


102 


62 


29 


275 


143 


18 


18 


305 


219 


183 


156 


i:\.' 


131 


37 


135 


42 


- 


- 


29 


24 


55 


25 


37 


19 


94 


61 


- 


- 


1500' 


78 


37 


79 


46 


25 


34 


41 


28 


51 


24 


22 


16 


62 


41 


103 


101 


i j' 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


44 


21 


- 


- 


- 


- 


Cor.-.. . } :iicn 
! Coef f icient r= 


-0.93* 


-0.94* 


-0.14 


-0.l c 


-0.06 - 


0.47 


-0.96** 

.1 , .. ■ 


-0.22 


-0 Q 


-0.74 


-0.68 


-0.79 


■0.98** 


-0.48 


-0.98* 


-0.91 



* Siqnificant at 5 £ level 



** Significant at \% level 



C\J 



TABLE 2 

LEAD CONTENT OF SOIL COLLECTED IN VICINITY OF CANADA METALS 
IN PARTS PER MILLION, DRY WEIGHT 
(NOVEMBER 2,5, AND 6/73) 



Qi sT3ir..e 

from 

Source 

i 
. 1 








* 




Dire 


ction 
















E 


NE 


! 
i 


N 




NW 


W 


SW 


S 


Sir. 


0-2" 


2-4" 


0-2" 


2-4" 1 


0-2" 


2-4" 


0-2" 


2-4" 


0-2" 


2-4" 


0-2" 


2-4" 


0-2" 


2-4" 


0-2" 2-4" 


300' 


5380 


6200 


1350 


1360 


MOO 


863 


1210 


1330 


1920 


1710 


- 


- 


- 


- 


8580 


600' 

i 


1650 


1660 


2440 


1660 


505 


385 


538 


445 


3600 


3400 


5700 


3030 


21200 


555 


13400 i2400 


900' 


2300 


2260 


770 


755 


810 


728 


445 


335 


1140 


1360 


620 


418 


9700 


7880 


943 175 


1200' 


4650 


795 


1590 


1350 


133 


135 


415 


318 


1920 


733 


378 


205 


1990 


1950 


605 220 


1500' 


613 


83 


663 


368 


320 


243 


240 


223 


1090 


1100 


720 


603 


1180 


495 


378 145 


1300' 


- 


- 


318 


195 


- 


- 


- 


- 


- 


- 


2090 


1310 


- 


- 


- 


Correlation 
































Cost f icient 
r- 


-0.56 


-0.93** 


i 

r-0.57 


-0.73 


-0.82* 


-0.77 


-0.95** 


-0.90* 


-0.42 


-0.50 


-0.63 
i 


-0.58 


-0.98** 


-0. 12 


-0.74 -0.85 



Metro Toronto Average 0-1" 291 

4-6" |48 

*Si ",: i f icant at 5/S level 
**Sic*iif J cant at \% level 
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TABLE 3 



COMPARISON BETWEEN CANADA METAL AREA AND CONTROL AREA 
WITH RESPECT TO LEAD CONTENT (PPM-DRY WEIGHT) 
OF VEGETATION AND SOIL 



Distance and 
Direction from 

Source 
(Simulated Source 
i n Control ) 


Foil 


sge 


Forage 


(Grass) 




Sc 


il 





Control 
Stations 


Canada Metal 
Stations 


Control 
Stations 


Canada 
Stat 


Metal 
ions 


Control 
Stations 


Canada 
Stat 


Meta 1 
ions 


NW W 


NW W 


NW W 


NW 


W 


0-2" 2-4" 


0-2" 


2-4" 


1300 feet N 


32 23 


53 31 


23 20 


25 


34 


610 338 


320 


243 


1203 feet N 


44 33 


39 25 


42 20 


- 


- 


403 413 


133 


135 


900 feet N 


77 56 


59 50 


34 21 


413 


102 


240 180 


810 


728 


600 feet N 


50 50 


75 62 


42 31 


53 


15 


743 568 


505 


355 


T -00 feet N 


- 


94 90 


36 23 


159 


112 


583 610 


1100 


863 


300 feet S 


79 63 


- 


24 20 


- 


- 


648 388 


- 


- 


6C3 feet S 


- 


3530 2740 


64 48 


568 


104 


160 113 


21200 


555 


700 feet S 


Locatic 


n of Gardiner Expressway 












900 feet S 


67 75 


105 123 


- 


305 


219 


183 153 


9700 


7880 


1200 feet S 


27 18 


- 


- 


94 


61 


93 55 


1990 


1950 


1500 feet S 


18 18 


123 108 


23 23 


62 


41 


80 43 


1180 


495 
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PHYTOTO/.ICCLOGY SECTICri 
AIR MANAGEMENT ERAKCH 



TWVFSTIGATIOW FINAL REPORT 



, • TORONTO 
Locatvon 



Nnvp"rber 19 and 20, 1973 
Date(s) of Investxgatvon Novircper lv dMU • 



a „ „ Canada Metal Co. Ltd, 
Source . _ 



rrwi™»+- Survei " a nce study 



. .j Soil survey to determine depth of lead contami nation 
Mature of Investvgatxon \ __ — ■ 



Description of Investigation 

A soil sampling program was conducted in the residential areas in the vicinity of 
Canada Metals in order to achieve the following objectives: 

(1) To determine the depth to which soil is contaminated in the 
vicinity of the company in the event that replacement is necessary, and 

(2) To study the possibility of any lead contamination in the soil 
* originating from lower geological materials. 

Soil samples were collected on four directional lines (NE, N, NW, and W) radiating out 
; from the source and intersecting adjacent residential areas. Sampling locations were 
- located at 300-foot intervals along each radius as shown in Fig. I. At each station, 

a soil sample was taken at a depth of 0-4", 4-8", 8-12", and at a depth, of 12-16" 

where possible. 

bservations and Results 



The lead content of all soil samples is shown in Table I. Using the 
value of 500 ppm as an indication of excessive lead levels In soil, contamination 
Isopleths for each of three soil depths have been drawn on the attached map (Fig. 2). 
This map could be used as a basis for determining excavation depth in the event thai- 
soil replacement becomes necessary. Since sampling was restricted to the residential 
area within the W and NE radii, isopleths surrounding the plant could not be drawn. 

It is apparent also from this map that lead is not originating from 
lower geological materials. The severity of contamination at lower soil depths was found 
to decrease with increasing distance from the plant. 

Summary 

Using the value of 500 ppm as an indicator of excessive lead levels In 

soil, a map showing contamination isopleths for three soil depths has been prepared. 

This map could be used as a basis for determining excavation depth in the event that 
soil replacement becomes necessary. 



ABLE I 



LEAD COiJT 



OF SOILS COLLECT tD IN THE VICINITY OF 



CANADA J.£IAL 



err 



■: 13, 1973 



S^tion 

No. 



Distance from Source 



Lend content (pom dry we. ight) 
0-4" 4-8" 8-12" 12-16" 






Source 


5280 


1150 


328 


1 


300' E 

300" NE 


5350 
700 


1080 
750 


978 


6 


385 


7 


600' NE 


630 


253 


380 


8 


900' NE 


1410 


268 


168 


9 


1200' NE 


1690 


740 


320 


10 


1500' NE 


145 


130 


35 


10 A 


1800' NE 


870 


798 


28 


II 


300' N 


875 


1900 


395 


12 


600' N 


405 


623 


188 


13 


900' N 


798 


330 


130 


14 


1200' N 


188 


185 


138 


15 


1500' N 


148 


53 


30 


16 


300' NW 


513 


1080 


MOO 


17 A 


800' NNW 


218 


38 


43 


17 


600' NW 


583 


403 


168 


18 


900' NW 


820 


775 


228 


19 


1200' NW 


318 


103 


40 


20 


1500' NW 


395 


208 


73 


21 


300' W 


2280 


743 


80 


22 


600' W 


1430 


535 


288 


23 


900' W 


1380 


1050 


210 


24 


1200' W 


1390 


428 


128 


25 


1500' W 


1400 


898 


195 



513 



348 

170 

60 

53 

28 

170 

90 
80 
18 
13 
68 
78 
73 
178 
63 
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SECTION 5.3 

PRELIMINARY MEDICAL REPORT ON BLOOD LEAD 
SAMPLING AT CANADA METAL 



Dr. G.J. Stopps 

Senior Medical Consultant 

Environmental Health 









. MiA nKTAL C ONP/y." , LTD. 



r.»vosli K .if(nn nl ||,.- poMilhi,. nu.rll,.,! P f|YiTS ,»| |,,, h | , ,,„, .„„ , ,,,„ , „„ ,„ , , /( . mu 
- ... . ,_.. :;IH |-"Uii.llji- ^ni_,ljl.|_ Mi'l ,i I |V. 1,1 r\. 

The iniorn-al Lon provided hv | he blood samples drawn Lrom residents 
attending the Bruce I'ubHc School on October 15, 1973, is shown in tabular 
form below: 



AGE GROUPS 



Persons having 2 blood lead 
readings differing by less than 
18 micrograms pi per 10(1 ml blood 



Lass than 5 6-18 lfll- TOTAL 



7.1 



'>22 



13b , 631 



Persons wirh 2 readings differing 
by more than 18 microgram!; pb per 

100 ml bleed 



Persons having only one 
blood lead result 




Omitted from further consideration: 1 leai worker, 
1 re-tested and 2 persons with unlisted addresses 



TOTAL 



680 



In choso P' '"sons having a pair of readings differing by less than 
18 nucrograms those having values above 40 micrograms of lead per 100 ml were 
further studied. Due to the larger sample of the population who reside close 
to the plant, fiu-her sampling is being carried out to provide a more uniform 
geographical distribution. The results at this time must, therefore, be regarded as 
tentative but with (his important proviso the following conclusions appear to be 
valid at this time. 



In those residents living bevond 2000 feet from the centre of the plant 
inspection of the data suggests that the distribution of the blood lead values 
is more "normal" than in those residents living closer to the plant. Ac this 
time a more definitive statement is not. possible but with further samples it i a 
hoped that this will be possible early in the New Year. 

In the age group less than six years old there was a moderately sig- 
nificant correlation of lead level with distance from fhe plant fwund r O,0^<P 
• I li 1 1 

In the aae arouD 6-18 vpars nn nhyjnnc tropH f>* Kipp^ Isar! with lis- 
tance is seen. Above the ane of 18 the number of persons having blood fea Is 
greater than 40 (2 subjects) was insufficient to establish a trend. 
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In addition to the studies Involving blood lead levels an epi- 

1 j )11 , l i,,|n K l (f tl nlH-IV invnl iii!-. n .|H"'il.|i. lining, duM . watlT ftlld pnl 111: 8««t>l«« 
Is also under way Inii wLil noi be completed tor seine weeks. 
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ANALYSIS & SUMMARY 

T0R0.1T0 REFINERS & SMELTERS LTD, 
23 Uathurst Street 
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Fig. 5 Summary of Findinns to date 1 

Table 1. Variation of Lead in Justfall 3 
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6 . Analy sis 5 Summary - To ronto R efiners & Smelters Limited 

€ • 1 Pr ocess & Emissions 

Identified emissions of contaminants from Toronto Refiners 
are listed on page 14 Section 7.1. Controlled lead emissions 
of about 0.8 lbs/hr average are expected. These emissions have 
passed through the main baghouse and therefore should be of a 
relatively small size. 

Other unquantified emissions from fume which escapes the 
hoods and from materials handling operations are also undoubtedly 
present. 
C.2 C.3 Levels of Lea d in Air & Dustfall 
B ackground Le vels 

Urban background levels in Toronto as indicated previously 

3 
are of the order of 1.1-2.4 ug/m of suspended lead particles 

2 
and 0.03 - 0.08 tons/mile /30 days for lead in dustfall. 

Toronto Refiners & Smelters is situated at about 1500 feet 

from the Gardiner Expressway (93,000 vpd) and faces onto Bathurst 

Street (14,700 vpd). In addition to the normal urban background 

levels based or fioure 7>_ it would again be expected that a contri 

3 
bution of about 2 juq/m could be present from the exoressway 

at station 31051 and even less at station 31018. This latter 

station is located about 50' from Bathurst Street so that a 

3 
contribution of about 2 jjg/m could occur under westerly winds 

which is the prevailing direction from the plant. 



G . 2 Suspended Lead Levels 

From the above discussion it can be seen that levels 

3 
in excess of 2-2.5 ug/m at either station are indicative 

of a source of lead particulate other than automotive emis- 
sions. 

Concentrations at the Bathurst Street Sampler never 

3 
exceeded the present criterion of 15 ug/m and only on an 

3 
odd occasion exceeded the proposed criterion of 5 ug/m . 

The indication is therefore that contribution from the plant 

3 
at this location is rarely greater than 3 ug/m . 

The sampler located at the foot of Tecumseh Street 
is very close to the plant property line and suspended lead 
levels at this location have exceeded the present criteria 
on 2 days and the proposed criterion on 35 days. The impli- 
cation is that larger particles are responsible for the high 
readinns and these particles fall out before reachina the other 
sampler. This conclusion is supported by the lead in the 
dustfall readings which are excessive close to the plant 
but show a vary rapid dropping off with distance. The use 
of particle sizing equipment on the sampler is scheduled and 
this should clarify the situation. 
6 . 3 Lead in Dust-fall 

The lead in dustfall readings adjacent to the Toronto 
Refiners & Smelters property are extremely high as shown in 
Fig. 1 and Table I for the period April - October 1973. 
The levels drop off rapidly in an exponential manner with distance 
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TABLE 1 . VARIATION OF L EAD III DUS TF.UL AT TORQilTO 
RTFTirRTTTfELTtRS 



Distance 
Feet 


Lead 1n Dustfall 
Tons/nil e 2 /30d 


Standard 
Deviation 


Distance 
lleters 


Lead 1n,0ustfa1l 
Grans/ir'-/30 D 


Standard 
Deviation 


50 


4.24 


0.51 


15 


1.49 


0.18 


200 


0.92 


0.22 


61 


0.32 


0.02 


250 


0.50 


0.13 


76 


0.1S 


0.0G 


300 


0.26 


0.06 


92 


0.09 


0.02 


900 


0.15 


0.09 


275 


0.05 


0.03 


1000 


0.1C 


0.09 


305 


0.06 


0.03 



Cat j «r« based en 7 nonths cor.ltcrlng 



4 - 



6 . 4 Particle _Si ze A nalysis 



At present the pnrticle sizing of hi-volune particulate 
catches has not been done by the Branch. An Andersen head 
is due to be installed in the near future to obtain data on 
particle sizes. 

Hata obtained by the University of Toronto at a similar 
distance to Station 31057 show a large fraction of particles 
in the 7u range much more so than found at Canada Metal. 
The locations of the two samplers makes any comparison highly 
speculative. 

6.5 Lead Soil & Vegeta tion (Detailed Report Section 7.2) 

Data obtained by the Phy to toxicology Section show 
yery high levels of lead contamination in the soils and 
vegetation in the vicinity of Toronto Refiners. 

The data indicate a rapid droppina off of the degree 
of soil contamination with distance and a marked difference 
between washed and not washed vegetation close in. 

There was small area of markedly decreased conta- 
mination at the location of the battery crushing operation 
which did not operate and then was relocated and controlled. 
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COUfCTIO ID TH( VlCIIITT Of 












TOWm REFINERS «:ia SI*lTERS, TORONTO 




LIAS COilTttlT Of WASHES AIIANTHUS POlIASf. 














COLLECTED IN 1972 AND 1971 
WOUND TORONTO REFINERS AND SHELTERS. 




* 






Llld Content of Oust (t) 


Lead Content of Soil 






SUtlon No. 


Distinct from 
Source 








tN PARTS PER MILLION, 0R» WEIGHT 






Street 
Surfaces 


Other 
Surfaces 


(0-2 Inch layer) 








200' E 1.10 (Bathurst) 7.72, 1.11 
750" C 0.61 (Niagara) 1.07 


10 000 
113 












SUtlon 


location-Distance A Load content, PWI 








1*00' C 0.A5 (Wellington) 0.S2 
7350' C 0.49 (Wellington) ' 
MO' HE 0.50 (lathurst) 0.40 


1 175 

590 

i WO 




No. 


Olroctlon fron Snelter Jg , y 14,1972 July 4,1973 


Sept. 19. 1971 


1 


1 


150' 5 " « 


370 






1000' M 0.60 (Stewart) 0.54 


IMS 




t 


loo- i «« o 








U00' II 0.52 (Portland) 0.24 


111 




1 


400' HE ** H 


■1 

in - 

74* 
47 

_ «9 
200 






50' ■ 0.31 (Niagara) 2.23. l.« 
300' II 0.55 (Wellington) 0.97 
ISO' II 0.4S (King) 


11 950 
1 400 
1 300 




4 
I 
1 


1200' « 45 » 
500' KNE 71 *« 

20' 1 H00 1 UO 1 






UOO' W 0.38 (Adelaide) 0.24 


225 




7 


ISO' II H9 *° 




m 


MO' M 0.67 (Teeiweh) 1.47 
725' m 0.46 (Wellington) 0.67 


147S 
150 




( 
f 


2so' ii so a 

100' V •' W> 






1250' M 0.31 (King) 


m 




10 


W 1 tt 1W 
USO' E - • 




K^s 


IS 


1575' Ml 0.41 (Niagara) ' 0.32 


40 




11 


m 




u 


UOO' V 0.37 (Walnut) 0.47 


m 




Control r 1 olios t * " 








1 iKkyerl • 79 Niagara <»* ") 






Controls 


0.6 art. * 0.42 (lathurst) 0.4* 


- 






- 




1.0 ort. R 0.71 (l»thur»t) 0.41 


• 


I frontyord - 7» Niagara (50' 1) 








1.0 ■». mi 


0.14 (Devoreowrt 


0.20 


- 
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AVTAASt ItAD LEVELS III FRESH mSNEO FRUIT AM) VEStTAlLCS. 
AM IN CAAOCN SOIL 
COUKTtO .1EAR TORONTO REFINERS AND SUITERS 







A MA 


Saa»le 


^ead 
Average 


Content,' FPU 

Range 


fruit 


0.41 


0.2 • 1.1 


lettuce 


1.50 


1.1 - M. S 


leafy vegetables 


1.24 


0.4 -.1.9 


leans (anole pods) 


0.77 


O.t • 1.0 


Stem crops 


1.00 


0.4 • 1.7 


Root crops 


1.01 


0.1 - 1.1 


fcrelta Mil 0-2 Inches 


672 


IN- 12*0 


2-4 Indies 


HI 


2M • USO 



.fit it Map Snowing location of Soil end Dolt 
' '• T Stations In the Vicinity of TR I S and the 



Sanollng 

I the 
Respective Artet of lead Contamination, 1971 
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6 . 6 Conclu sions Re^a rd iji£ Toronto R efiners 

As at Canada fletals, studies into various aspects of lead 
pollution at Toronto Refiners & Smelters are still continuing. 
From the data available at present it is possible to draw preli- 
minary conclusions: 

1. Evidence exists that suggests that Toronto Refiners & 
Smelters is a source of excessive lead contamination 
at distances up to 500' from the property line. 

2. The degree of control presently attained over fume 
emissions is high and there is no evidence of high 
suspended lead levels except very close-in which is 
likely due to larger particles from fugitive dust 
sources. 

3. The quantity of settleable lead particles to account 
for the present high lead deposition rates close-in 
is very small so that an extreme degree of control 
over the fugitive dust sources will be necessary to 
have chance of meeting desirable levels of lead in 
air and dustfall soil & vegetation at distances of 
150' and less. 

4. As at Canada Metal evidence tends to discount re- 
entrainment as a major cause of high lead in air 
and dustfall (for reasons see Section 4.k). 

5. Remaining problems at Toronto Refiners are due 
mainly to low level and fugitive dust emissions 
from the Company property. 



6. Further studies are required to determine the sources 

of lead contamination and to rectify defects in the present 
data. 
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SECTION 7.1 
ABATEMENT REPORT ON 

TORONTO REFINERS & SMELTERS LIMITED 



28 Bathurst Street 
Toronto 



BY: C.E. DUNCAN 

Asst. Chief of Abatement. 
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TORONTO REFINERS AND Si-H.TERS LIMITED, 

28 BATHURST STREET, 
TORONTO, ONTARIO 



The Company operator, a load recovery plant using whole 
scrap batteries from automobiles and producing ingot lead and 
solder. 

In Decmeber 1952, an exhaust gas stream was analysed 
and the sulphur dioxide nases found to be about 1 ,000 nptn. The 
analysis was performed at the Company's request. 

On December 13, 1966, a smoke violation of by-law 601 
was recorded and issued. No court action was taken. 

On June 5, 1967, the Provincial Air Pollution Control 
Service was requested to investigate the installation and 
start up of a scrap aluminum smelter since the emissions 
from the operation were wery visibly pronounced. 

On April 10, 1968, the Air Pollution Control Service 
was advised by the Occupational Health Service, Department of 
Health, that a resident, near the plant, had developed lead 
poisoning symptoms, and that it was the opinion of the Depart- 
ment of Health that these symptoms were caused by the father 
working at the plant and unknowingly bringing home lead dust. 

The Air Pollution Control Service of the Province of 
Ontario made an investigation on May 3, 1968, which revealed 
that there were rotary, reverberatory, blast furnaces all 
equipped with bag filters. 

On May 31, 1968, a smoke violation was recorded and 
issued for emissions from the bag filters which were burnt 
out. No court action was taken. 



cont'd. 



- 2 - 



In June 1968, the Service wrote to the Company 
and indicated that the Company must obtain a Certificate 
of Approval for its rotary furnace (lead recovery from the 
dross of tetraethyl lead manufacture) as required under 
section 7 of the Act. 

On January 23, 1970, an inspection was made and a 
comprehensive report on the existing plant operations was 
filed. 

On April 20, 1970, a local residents' committee forwarded 
a copy of a petition to Alderman June Marks, objectinn to the 
operation at 28 Bathurst Street. The Air Management Branch 
acknowledged the petition and stated that it was performing 
an engineerinn survey to determine the sources of emissions 
and their control. On May 26, 1970, the City of Toronto wrote 
the Air Manaqement Branch and requested that the Air Management 
Branch, the Building Department of the City, and the Ministry 
of Health, investiqate the complaints and report to the Clerk 
on their findings. The Branch's comments on dust and vibration 
complaints was requested. On June 8, 1970, an internal memoran- 
dum requested that lead analysis be performed on samples taken 
from a sampling station. The Branch replied to the City Build- 
ing Department that repairs would be made to the existing equip- 
ment and buildings to reduce emissions and vibrations. 

On February 9, 1971, air quality results indicated that 
suspended lead levels were within regulations. The "hi-vol" 
sampling station was at the northeast corner of Niagara and 
Bathurst Streets. 

Resultinn from the Branch's observations of unsatisfactory 
control, the Company, in a letter on May 28, 1971, confirmed that 
it had discontinued the practice of torch cutting of batteries 
on the northside of the in-plant rail tracks, sealed holes in the 
building on the eastside of its Niagara Street entrance driveway, 
and would continue to damnen its yard areas. 



cont'd, 



A technical report by tie Approvals Section of the Air 
Management Branch on May 19, 197?, indicated that emissions 
of lead and SCL from the plant were estimated to be in violation 
of the regulations. 

On June 30, 1972, the Company requested advice on 
the suitability of relocating its operations to either iiimico 
or a location near Saulter and Commissioners Streets. 

On June 22, 1972, the Branch initiated a survey of 
plant operations as authorized under section 83 of the Act. 

On July 18, 1972, the Branch investigated the complaint 
of dust emissions from the battery top crusher. Analysis of dust taken 
from residents' premises indicated hinh lead content and on 
July 19, 1972, a Stop Order was issued for this operation. This 
crusher had been in operation since 1968 at this location on 
the property. 

The first vegetation and soil samples were taken 
by the Phytotoxicology Section on July 24 and 26, 1972. Re- 
sults revealed high lead levels in venetation and soil but no 
vegetation damage. Since the section 83 report indicated high 

arsenic emissions which resulted in imningement concentrations 

3 
in excess of 75 ug/ffl which is a standard used by the Branch, 

it was requested that arsenic analysis in soil and vegetation 

also be performed. The report also revealed high lead emissions 

and the Branch requested a medical opinion. 

The draft of a section 83 report was completed and on 
September 8, 1972, the report was discussed with the Company. 
It was agreed that S0~ and lead emissions from the main stack 
were in violation. There were disagreements as to whether acid 
odours from the nuillotine area (battery cutting operation) and 
the lead emissions from the kettles wore in violation of the 
regulations. 



cont'd, 
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On September 14, 1972, the company indicated that 
it had hired a consultant to study the renort and requested a 
meeting after the consultants had completed their study. The 
Branch agreed to this arrangement. 

A reouest for "background lead level" from the 
Gardiner Expressway was made to the Phytotoxicoloqy Section 
on September 15, 1972. 

On September 20, 1972, at the company's reouest, the 
Branch advised the company that a main stack heiaht of 250 ft. 
would be reauired. Also the company implied that it had asked 
a consultant to perform stack testing. 

The Phytotoxicoloqy Section replied that the "back- 
ground lead level" caused by the Gardiner traffic was one 
fiftieth of that found in the plant vicinity. The reply was 
made on September 28, 1972. 

At a meeting with the company on October 4, 1972, it 

was agreed to: 

1. Test for acid mist from the guillotine area. 

2. To forego the construction of a building for 
scrap storage pile, providino the piles were 
maintained in a damp condition and covered with 
tarpaul ins. 

3. To continue watering and oiling open yard areas. 

4. To stack test all emission points for lead, 
arsenic and cadmium. 

5. To make modifications to control emissions from 
slag tap at the reverberatory and blast furnaces. 

On October 13, 1972, the company confirmed its 
abatement activities in a letter. 

On October 19, 1972, concerned residents were 
informed of the high lead levels in soil and veqetation samples 
from their property on July 24, 1972. Each finding was expressed 
to its respective resident that the levels were hinher than those 
found in other areas. However, vegetables, if properly washed, 
were safe for consumption. 



cont'd. 
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On October 19, 1972, the Company made a formal submission 
under section 10 of the Act. 

A prime complainant in the area demanded and received 
copies of laboratory analysis of dust and hi -vol samnlcs taken in 
tiie area. Emission rates of particulate matter, lead, S0 ? , NOX, 
phosphorous oxides, and arsenic were also given. 

On November 3, 1972, samples of accumulations were taken 
from the roof of a ncinhbourinq Company and were later found to contain 
elevated lead levels. 

On ,'lovember 6, 1972, Mr. Lachocki (complainant) was 
advised that all medical findinos related to his family had 
been made known to him and nothing was beino withheld. 

On November 15, 1972, the Company was denied permission 
to test a new battery top separator operation, since a Certificate 
of Approval and relocation of the operation vould be required prior 
to such a test. 

On January 12, 1973, the Environmental Health Service 
Branch stated that there were no recent lead problems associated 
with the plant employees. 

On January 16, 1973, the Company received approval of 
their Abatement Program. 

On January 17, 1973, an internal memorandum summarized 
medical evidence to date. Elevated lead levels in blood were 
mentioned. 

On February 6, 1973, samples of loose accumulations were 
taken from the streets around the plant and submitted to the 
laboratory for lead analysis. 

All throuqh the above period, discussions were held with the 
Company to review the results of the stack testing. On February 
6, 1973, the Approvals Section confirmed that 0.77 lb of lead/hr. 
were emitted and that their stack design should be based on 
375 lbs of S0 2 /hr. 



cont'd, 



'lore medical findinqs wore reported to the Director 
on January 30, 1973. 

A Certificate of Approval was issued on February 9, 
1973 for the ban filter control of the slaq t^ps and lead wells 
of the blast and roverberatory furnaces. 

On February 25, 1973, the Company submitted an 
application for a proposed battery top crusher. 

On March 1, 1973, snow samples were collected from a 
complainant's premises and submitted to the laboratory for lead 
analysis. Results were received on March 7, 1973 and indicated 
a marked reduction since the termination of the previous battery 
I top crusher operation. 

i* 

On March 7, 1973, the Company aoreed to implement additional 

housekeeping measures, to sweep in-plant roads, wash tires, remove 

,' scrap piles and cover other piles. 

On March 26, 1973, analysis of dust samples collected 
from the Regina's premises indicated 4.5% lead content. 

In an internal memorandum, concern was expressed that 
surface dust containing lead could be inhaled or inoested by the 
_ residents and the opinion was also expressed that in the absence 
of continuing deposition, lead content on vegetation and off- 
property surfaces will decrease. 

On April 3, 1973, a Certificate of Approval was issued 
on the proposed battery top crusher. 

On April 10, 1973, the Company was placed on the API 
list for high S0~ emissions. 

In conjunction with the blood sampling program in the 
area, the Phytotoxicology Section performed soil surveys in the 
off-property area on March 13, 1973. Results indicated the extent 
of the contaminated area. 

On April 12, 1973, the Branch inspected the new battery 
top crusher. Further changes were required as a result of the 
trial oneration. 



cont'd, 



An inspection of area zoninn revealed that the plant 
and the residences were leoally non-conforminn (memo April 30/73.) 

On May 1, 1973, the Company indicated to the Branch that 
the build inn permit for the proposed 175 ft. stack would not be 
issued (by the Toronto Building Department). 

On May 3, 1973, Mr. Lachocki was advised of the results 
of the March 1, 1973 snow samples taken from his premises. 
The results indicated a marked reduction of lead content in dust 
from 507, to 2.5%, which was still higher than some parts of the 
City. 

On April 25, 1973, various community associations in 
the area wrote to the Branch and requested that the building permit 
for the proposed 175 ft. stack not be issued. 

On May 29, 1973, the Air Management Branch met with 
the Company to present an independent report prepared by non- 
involved Branch personnel. After discussion, the report was 
left with the Company for further study. During this meeting, 
the Comoany raised the question of the required height of the 
main stack, assuming that a proposed 360' apartment-hotel complex 
was erected within 1000 ft. They were advised that the stack 
height requirement would increase from 175' to 375*. 

On June 1, 1973, a Certificate of Approval for the new 
battery top crusher was issued. After a thorough inspection on 
June 11, 1973, it was considered that the battery top crusher 
could be operated witnin regulations and it was recommended to 
the Director to lift the Stop Order. On July 6, 1973, this Order 
was revoked. Total down time was 352 days. 

On July 11, 12 and 13, 1973, more dust samples were 
taken from off -property. 

On July 20, 1973, the Air Management Branch met with 
the Company and the Medical Officer of Health. The Company agreed 
to construct a building to house raw material storage and the Air 
Mananement 'Branch concurred with the proposal. The Air Management 
Branch was represented to assist the Medical Officer in developing 
a program to satisfy his abatement order made under The Public 
Health Act. 

cont'd 



On July 13, 1973, the Ministry of Health released 
blood testing results which indicated that some of the residents 
had elevated lead levels. 

On July 24, 1973, as a result, of recent inspections 
and observations, sulphurous odours were considered to be conn no. 
from the main stack and would be controlled when the 175' stack was 
constructed. All other abatement steps had been taken or were in 
operation (paving, sweeping, road washing, and oiling). 

On July 4, 1973, the Phytotoxicology Section performed 
another soil and vegetation survey. Results indicated that close 
to the plant there was a marked reduction of lead in foliage but 
the lead content in soil remained unchanged. 

On August 24, 1973, the latest air quality monitoring 
results were forwarded to the Company. 

On July 20, 1973, the City Clerk wrote the Premier of 
Ontario advising that the Council had instructed the city solicitor 
to apply to the SuDreme Court of Ontario for an abatement order 
under the Public Health Act; had requested that the Province 
take no further unilaterial action and had requested that the 
Provincial Laboratories provide the Medical Officer of Health with 
all outstanding results of blood samples submitted. 

This request was answered by the Premier on August 17, 
1973, statino that the blood results had been given to the 
Medical Officer of Health and that unilateral action could not 
be avoided under the circumstances. 

cont'd 
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On Seotember TO, 1973, the Branch confirmed that it 
had no misgivings of the Company relocating to a location on 
Commissioners Street providing that Certificate of Approval was 
issued before construction. 

Air quality results were released on September 4, 1973 
to the Fnvironmental Law Association. 

The Building Department received an application for 

a building permit to construct a buildinn for the storage of scrap 
piles (September 17/73). 

On July 27 , 1973, the Branch released the Phytotoxi colony 
Section's report of July 23, 1973, on soil and vegetation surveys 
to the Company. 

A meeting to exchange knowledge among University of 
Toronto, Air Management Branch, Ministry of Health and Department 
of Health representatives was held on October 19, 1973. The 
University of Toronto blood sampling program showed no significant 
change in. blood lead levels in the past year in the vicinity of 
Toronto Refiners and Smelters Ltd. 

On October 4, 1973, a report on the results of soil 
and vegetation samples taken in the area on July 30, 1973 
was issued. Results indicated that most samples were below 
federal standards for the maximum accpetable limit for lead in 
fresh fruit (7 parts per million) and in fresh vegetables 
(2ppm). These standards v/ere established by the Health Protection 
Branch of the federal government.. 

On October 19, 1973, we received a demand that an order 
be issued on the Company to halt all plant cperations. Since the 
matter of Stop Orders was being debated in court, the Branch 
declined to comment on the subject and suggested that any medical 
opinion be forwarded immediately. 



cont'd. 
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On ilovember 13, 1973, the Dranch forwarded to the 
Company its latest Hi-vol monitoring results which indicated 
some high lead levels and requested the company to review its 
operations on the days in question. 

On November 14, 1973, the Approvals Section confirmed 
that a 17G' stack will control SO,, and lead emissions from the 
furnaces and kettles in accordance with regulations. 

At a city Board of Health meeting on November 14, 
1973, the University of Toronto, Environmental Sciences and 
Engineering Section .taHed reports of their investigations 
around Canada Metals and Toronto Refiners & Smelters. They 
concluded that there was no indication that the Air .Management 
Branch cleanup measures had any effect on the "severe onnoing 
lead contamination" found in the vicinity of Toronto Refiners 
and Smelters. They further concluded that for both companies, 
the plant operations contributed significantly to the high 
lead levels found in the environment. 

The Air Management Branch met with the authors of 
the University of Toronto reports on November 27, 1973, to 
review their data. 



cont'd. 
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su:r,ARY 

Since 1070 to the present time, the Company has 
taken the following corrective action: 

a) The aluminum dross operation was discontinued. 

b) All in-plant vehicular traffic routes have been 
paved with hard surface. 

c) All traffic routes are swept continuously. 

d) leady use raw material storage piles are covered 
with large plastic sheets and in-plant material 
handling has been containerized. 

e) Storage piles are watered or oiled before being 
worked . 

f) Truck tires are being water washed before the 
vehicle leaves the premises. 

g) The battery top crusher has been relocated and 
controlled with an approved settling chamber, a 
bag filter and stack. 

h) Exhaust fume emissions from the slaq tap and 

lead well , at each of the blast and reverberatory 
furnaces, have been controlled by the installation 
of exhaust hoods and ducts to direct the fumes 
to the main bag filter. 

i) Emissions from three, 40 ton capacity kettles 
previously fitted with exhaust hoods have been 
directed to the main bag filter during filling, 
refining, alloying and pouring. 

j) The remaining five smaller kettles have been 
ducted to the main bag filter. 

k) The rotary furnace has been shutdown for approxi- 
mately one year. The company acknowl edges that 
a Certificate of Approval is required if it is 
ever .to be re-started. 



cont'd. . 
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The only item still outst^ndinn on the Prooram 
Approval is the construction of a 175 ft. chinnev 
stack to control emissions from the nain ban filter. 
Completion of this item is dependent on the company 
rcceivinn a buildinn permit from the city. At this 
time it is unclear when this permit will be issued. 

A further reouirement of the Medical O f ficer of 
Health that the company construct a buildinn to 
enclose long term stockpiles of load bearino raw 
materials has been held up for the same reason. 



January 9, 1974 
RMRH/nq 



ANNUAL EMISSIONS 



Toronto Rnnr:rj:s & smeltfns ltd, 



As an indication of the lonqor term situation 
the following are the estimated yearly emissions in pounds 
per year. 



Compound 




A; 


; of Nov. 1273 


Lead 






21420 


Silver 






- 


Cadmium Ox' 


ide 




33 


Arsenic 






61 



Completion of Order 



21420 



83 
61 



Those data are, with the exception of 
the furnaces, short term values resulting 
from batch operations. 



TORONTO REFINERS & SMELTERS 



Calculated Emission Data 



Contaminant 



Lead & Its Compounds 

tilast Furnace 
Reverb Furnace 

Melting & Alio vino 

3-40 Ton, 1-5 Ton, 1-20 Ton, 
3-1.25 Ton 

Rotary Furnace 

Battery Ton Crusher 

_.. TOTAL LEAD 
Si Tver 

Cadmi um Oxid e 

Arsenic 

Sj£ljp^jr_j^i oxide 

Elast Furnace 
Reverb Furnace 
40 ton kettles 
TOTAL S0 ? 



January 
19G8 



2.6 
2.3 



5.0 
0.5 



emissions not 
calculable 



10.4 
negligible 

3.0 

108.7 



106 
10 lb/hr. 



Pounds per Hour Emitted 



November 15, 
1973 



210 



1.0 
0.8 



1.3 

Shutdown 
0.1 



3.2 
negl igible 

0.3 



2.2 



94 
106 
10 lb/hr. 



210 



At Completion of 
Program Approval 



1.0 

0.8 



1.3 



0.1 



3.2 
riegl igible 

0.3 



94 
100 
10 lb/nr. 



210 



( 



STACK TESTING DATA O.J HAIh STACK «VT TORONTO REFINERS 8 S - :rLTF n S LTD 
Conducted by James F. McL aren Ltd., Nove mber, 1972 



Contaminant 


Emission Ka 
(average ov 


Particulate 


1.3 


Lead 


o.cs 


Sulphur dioxide 


297. 


Arsenic * 


0.02 



i .tlXT.H'Jl ■ 

Duibsion s\ate (l: ' r) 



1.1 
27j. 



0.02; 



Based on data ir. McLaren's report expressing Arsenic collected on filter paper as % of total 
particulate collected 
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MINISTRY Oi ; THE ENVIRONMENT 



PROGRAM APPROVAL 



TO: Toronto Refiners , ; . Shelters Limited, 

20 Bathurst Street, 
Toronto, Ontario. 

Attention: ,"r. M.b. Kaufman 



TAKE NOTICE THAT in acconfccce with the provisions of The Environmental 
Protection Act. 1 97 1 the program as submitted by you anJ mi out below is hereby 

approved. 



I. 



2. 



The Company will take the necessary steos by the dates 
hereafter set out, to install and place in continuing 
operation, equipment and materials so that thereafter 
the emissions or" suspended particular setter, leac 
and its con.poui.os, arsenic ana its ccrocunas , sulphur 
oxides expressed as sulphur dioxide and oxices of 
nitrogen from the following, will not, in the argrecate, 
be in contravention of The Environmental Protection Act, 
1971 or regulations raaae thereunder: 

a) Blast Furnace - May 31, 1973 

b) Reverberatory Furnace May 31 , 1973 

c) Rotary Furnace July 31, 1973 

d) Three, forty ton kettles May 31, 1973 

e) One, twenty ton kettle Juiy 31, 1973" 

f) One, five ton kettle — July 31, 1973 

g) Three, twenty five hundred 

pound kettles — - July 31, 1973 



. The Company will take the necessary steps by June 1, 
1973 to install and place in continuing oneration, 
equipment and materials, so that thereafter tne 
emission of suspended particulate r.atter and lead and 
Its compounds from ooen storage piles of lead plates, 
lead oxide, lead sulohate and'dross will not, in the 
aggregate, be in contravention of the Act or 
regulations made thereuncer. 



Cont'd.. 
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The Cc-pany will take such further ste 




5. 

C. 



Concurrent ly with compliance v:i 



; .e subject orograiji, and 



an iiyrov-ent in ncusekcsoini orac 

CUSS. on of ccc.rs fro its prcoerty and will submit* 
PT09TM for approval by June 30, 1W3. 

Pending tapknentatien of this proorem, the Ce^anv win 
^e all steps necessary to MhMm air SlStSff ' 



■ <i 



Dated at Toronto tin's 16th 
day of January, 1973. 



f-C.J. Nacfarlane, Director, 
Air Management tfranch. 



■A 



" «.'i."-«w.*--v. 



* *" " I 1^ |ll | .!.„,. 
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Back-up data for Table on 
"Calculated Emission Data" 

topo;;tc refiners & shelters ltd. 

TOROf'TO, ONTARIO 



BLAST FURNACE 

In January, 1968, lead compound emissions were:- 

Comnilation of Air Pollution Emission Factor = 2.3 lb. 
of particulate per ton of lead produced (controlled furnace). 

2.3 lb . x 25 tons x 1 day x 70 r f, lead = 1.7 lb. of lead/hr 
ton day 24 hr. particulate 

Total lead emissions from the 1 ead tans of the blast 
reverb furnaces are:-(E.r.A. emission factor for lead is 0.8 lb/ton). 

( 25 tons + 30 tons ) x 1 dav x 0.3 lb . = 1 .83 lb . 
( day-blast day reverb ) 24 hr. ton hr 

1/2 of load tap emissions = 0.9 lb/hr. are considered to be from 
the blast furnace. 

total lead emission from blast furnace = 1.7 + 0.9 

= 2.G lb/hr. 

After November 15, 1973 (after control) this was:- 

jj lb/hr. (Can."etal.) x 35 ^ caMc1ty TRS = K0 lb/hr 
50 ton canacity(Can.."lot.) 

REVERB FURNACE 

In June, 1963, the reverb furnace emissions were: 

2.3 lb x 3 tons x 1 dav x 70S lead = 1.4 lb/hr. 
ton day 24 hr. particulate 

lead tap = 0.9 lb/hr 



TOTAL = 2.3 lb/hr 

After control . (fioverber 15,1973), emissions are 

1 .4 lb/hr - revprh - x 1.0 lb/hr. blast = 0.0 lb/hr - reverb 
1.7 lb/hr - blast 

cont'd. . . , 



ROTARY FURNACE 

In June, 1 90S , emissions were: (assume 98" efficiency 
for baghouse) (AP - 42 emission factor is 70 lb/ton.) 

9 tons p roduced x 70 lb of lo ad emis sion x 0.02 ■ 5 lb/hr. 
24 hr. ton produced 

The rotary furnace is now shutdown . 

MELT IT, & ALLOY Tl^ KETTLES 

The E.P.A. emission factor of 0.8 lb/ton was used 
to calculate the emissions from thes« sources.lt takes approximately 
24 hours to heat, melt, refine and pour lead in the 20 and 40 ton 
kettles and 16 hours in the 1.25 and 5 ton kettles. Therefore, in 
19G8, when the emissions were uncontrolled, the emission rate was: 



1) 



Three 1.25 tons kettles 



3.75 x 0.8 lb. 



16 hrs, 



ton 



0.187 lb/hr 



2) 5 and 20 ton kettles 
_ ton 



0.88 lb/hr. 



3) 3-40 ton kettles 



120 tons x 0.8 lb. 



24 hrs 



ton 



4.0 lb/hr. 



TOTAL 



5.0 lb/hr. 



All kettles are now ducted to the baghouse and the 
typical production rate at Toronto Refiners is approximately identical 
to that of Canada "'etal Co. Ltd. Therefore, it was estimated that the 
emission rate of lead from both operations would be identical, i.e. 1.3 lb/hr, 



cont'd. 
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BATTERY TOP CRUSHER 

In June 1968, emissions wore not calculable. However, 
in the Certificate of Approval (after control) the emissions are: 



•0O2j£. x 4000 ft. 3 x 60min. x Jlb^_ . o.l lb/hr. 
ft. nin hr. 7000 or. 



cadmiu.'i nxior nirsicvis 

In January 1968, emissions nay have t"»en goina directlv 
to atmosphere. These emission rates wore: 

4.2 lb/hr.- Can.Itet x 00 lb. - charge TRS = 3.0 lb. of Cadmium 
70 lb. - charqe Can.ftet. oxide/hr at TRS 

After control (November 15, 1973) alloying emissions no 
to bagfilter at all times, Cadmium Oxide emissions are reduced to 
10% of former value. Therefore: 

0.01 x 3.0 = 0.3 lb/hr. 
ARSENIC 

The Company provided mass balance data which showed that 
for 100 lb. of A.S2 O3 added to a kettle 35 lb. of arsenic are 
alloyed in the melt and 19.8 lb. are emitted to the atmosphere. The 
alloying operation takes 11 hours and the final arsenic composition 
in the alloy is 2%. Therefore the emission rate is: 

■ 40_tons. x _^ lb . x J. x 100 x 1S7#8 „ T9#8 
11 hrs. ton 100 35 149.8 100 

108.7 lb/hr. 

After November 15, 1973 with control (98% collection 
efficiency) emissions are = 0.02 x 108.7 = 2.2 lb/hr. 

cont'd. . . . 
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sulphur Pioxiur 

From data provided in the E.P.A. manual A. P. 42 the 
emission factors for c i> 2 for Blast ft Reverb furnaces are °0 and 
C5 lb./ton respectively. 

The capacity of the blast and reverb furnaces are 25 
and 30 tons per day respectively. Therefore, the S n ? emission rates 
are: 
for the Blast furnace 

25 tons x W lb. x 1 da-/ = 94 lb./hr. 
day ton 24 hours 

for the Reverb furnace 

30 tons x 85 lb. x 1 day = 106 lb./hr. 
day ton 24 hours 

Sulphur is also added to the 40 ton kettles during 
refinino. Data provided by the Company indicates that 60 lb. of 
sulphur are added in a 3 hour period. It was assumed that 50% of 
the sulphur would be evolved as S0 2 - 

Q = 60 lb. x 50 = 10 lb./hr. 
3 hr. 100 



DeceMber 13, 1973 

VS/hv 



t oronto re f tiers & smf l tfrs limited 
annual emissions 



The outlet grain loading from a baqhouse is generally reported 
to be 0.01 orains/ft by baqhouse manufacturers. This figure 
is also Generally used by the Approvals Section in dispersion 
calculations. There Tore, this figure was used in estimating 
the emissions from a beghouse serving lead kettles, reverber- 
atory and blast furnaces at Canada Metal Company Limited and 
Toronto Refiners & Smelters Limited. 

From the above figure, the blast furnace lead emission rate 
was calculated to be 1.0 lb per hour. The annual emission was 
based on 5000 hr of operation. Therefore, the annual emission 
rate is: 

1.0 x 5000 = 5000 lb/yr 

The hourly emission rate from the reverberatory furnace was 
0.8 Ib/hr and was calculated on the given exhaust concentration 
of 0.01 grains/ft 3 . 

Based on 325 days/year operation, the annual emission rate is: 



24 hr x 325 day_s x 0^8 l_b_ 
Hay yr. ~~hr. 



6240 lb/yr 



4. The melting pots (kettle furnaces) have an emission of; 

x 300days x 1.4 lb = 10,800 lb/yr. 



24 hr 
days 



300day_s x 1.4 lb 
yr. hr 



The battery top crusher was found to have an emission of: 
8 hr x 125 days x 0.1 lb. = 100 lb/yr 



day 



125 day s . x 0-1 jb . 
yr. hr. 



The total lead emissions were: 

Blast Furnace 
Reverberator 1 / Furnace 
Melting Pots (all) 
Battery Top Crusher 

21,420 lb/yr 

Based on the usage of 75 lb of CdO/week, the emissions are: 

75 lb/wk x 52 weeks x 70 lb emissions at Canada Metals 



5,000 lb/yr. 

6,240 lb/yr. 

10,080 lb/yr 

100 lb/yr 



3300 lb used at Canada Metal 
82.7 lb of CdO/year 



cont'd 
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7. Based on the tisane of 13.5 tons of arsenic trioxide used 

at Toronto Refiners and Smelters Limited per year, the 

emissions nrc: 

13.5 tons x 149.82 x 450 lb of arsenic emissions 

at Canada 'letals 



yr. 197.02 75 tons of arsenic at Canada Ketals 

= 61 lb of arsenic per year. 



December 14, "D73 
JF/ng 
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PHYTOTOXICOLOGY SECTION 
A I R. MANAGE! '.EfiT BRANCH 



INVESTIGATION SUMMARY REPORT 



Locat10n July 24, 26/72; Sept. 6/72; March 13/73; June 26/73;July 4/73; 

Date(s) of Investigation July 30-31/73; A., n . ?n-21/73- Sent 1&£H Nnv ?1-??m 

Source TORONTO REFINERS AND SMELTERS, 28 RATHURST STREET _ _ 



Nature of Investigation LEAD SURVEYS (SOILS AND VEGETATION) 

Analyses Results (Tables, Maps, Sketches attached) 

Attached are final reports for all surveys conducted in 1972 and 1973. These 
~ reports tabulate and discuss the analytical results. Preliminary reports which 
provide details on purpose of surveys, samples collected, and sample locations with 
maps are on file. 

The key conclusions of these surveys are: 

1 A survey conducted in July 1972 at 10 locations in the vicinity of Toronto 
Refiners and Smelters demonstrated exceedingly high lead contents in surface soil 
(8 250 ppm) 100 feet east and in not washed vegetation (6800 ppm) 20 feet north 

•of the company. The not washed foliar samples possessed two to three times the 
amount of lead in washed samples indicating the presence of a high proportion of 
airborne particulate lead. Lead. levels in soil and vegetation decreased with 
distance to the north from the company. 

2 An expanded soil survey 'was conducted in March 1973 to delineate the extent 
of soil, contamination in the vicinity of Toronto Refiners. The contaminated area 

^ (over 600 ppm in surface soil) extended to a distance of approximately 1500 feet 
east and west and 1200 feet north of the company. Statistically significant de- 
creases in lead content in soil were shown with increasing distances to the E, NE, 
N,.and W of the company. 

- 3 The July 1972 survey was repeated one year later in which time the battery 
crusher was inoperative and the results showed a twenty-fold reduction in lead 
levels in tree foliage immediately north of the company. 

4 In a fresh fruit and vegetable survey conducted in July 1973, none of 
23 fresh fruit collections exceeded the Federal Health, standard of 7 ppm lead, 
whereas six of 38 fresh vegetable collections exceeded the Federal standard of 

2 ppm Interpretation of all the analyses results indicated that the six excessive 
lead levels in fresh vegetables were due to surface contamination by soil. 

5 A dust sampling survey conducted in August, 1973 showed that street dust 
collected near the refinery did not contain lead concentrations in excess of those 
found in dust on other streets in the city of Toronto. However, lead levels in 
undisturbed dust near the refinery were excessive when compared to similar dust - - 



.continued/ 



samples collected at a distance from the refinery. The area of residual soil lead 
contamination closely approximated the area possessing high levels of lead in un- 
disturbed dust. 

6. There was a general increase in lead levels in vegetation in the vicinity 
of the refinery during the period July 4 to September 19, 1973. The greatest in- 
creases were found immediately to the east, south and west of the refinery. Im- 
provements in lead levels to the north of the company reflected relocations of 
operations on company property. 

7. A soil survey to indicate depth and extent of lead contamination in the 
vicinity of Toronto Refiners was conducted in November, 1973. Soil contamination 
isopleths were drawn on a map showing the areas north of the company possessing 
over 500 ppm lead in soil to various depths. 



Complaint: E,a. __ x: 
Surveillance 



Int. xx 



PHYT0T0XIC0L0GY SECTION 
AIR MANAGEMENT ERANCH 



INVESTIGATION FINAL REPORT 



Location TOf ^ TO 



Date (a) of Investigation July 24 & 26 /72 



Source Toronto Refiners & Smelters 



Survey requested by Abatement Section, AMB 
Comp taint s W. UchocMj 79 Nir-— ?ra; G. Dins. 81 Niagara; R.V'cKinn^n, r >64 Wellingt o n St . 

Mature of Investigation Soi ' & Vegetation Survey for Lead Contamination 

Description of Investigation 
Soi I and Vegetation Survey 

Excessive levels of lead were detected in vegetation at distances up to 600 feet N and 
W, 1000 feet E,.and greater than 150 feet S of the plant, with extremely high levels 
being detected 'in close to the N and E of the company property (see Table I). Severe 
contamination of soil also was found to occur within this area; however, the actual 
limits of the area affected by the lead contamination were not defined in this survey. 
A comparison of the lead analyses for not-washed and washed vegetation indicated a ratio 
of 2-3:1 suggesting considerable surface lead contamination. No vegetation injuries 
attributed to the lead contamination were observed. 

Complaint Investigations 

rtremely high levels of lead were detected in foliar and soil samples collected on the 
Lachocki and Dias properties; however, only slightly higher than normal levels of lead 
were detected in vegetation on the McKinnon property (see Table 2). Tomato fruit col- 
lected on the Dias and Mckinnon properties contained levels of lead which were safe for 
human consumption, according to Federal Health Standards. 

Conclusions: 



Aerial lead emissions from TR & S have severely contaminated vegetation and soil in 
the vicinity of the plant. The complainant properties at 79 and 81 Niagara Street, 
immediately N of the smelter were the most adversely affected. 



TABLE I 

Chemical Analysis Results for Lead in Soil and Vegetation 
Collected in the Vicinity of Toronto Refiners and Smelters 

on July 24 and 26, 1972 



Station No. 



Distance and 
D i rect i on f rom Sou rce 



Lead Content 
(parts per million-dry weight) 



Ai 


lanthus 


NW* 


W** 


246 


76 


710 


245 


291 


96 


330 


71 


86 


45 


6800 


2200 


530 


280 


130 


50 


295 


80 


317 


62 


48 


30 



Surface 
Soil 



I 

2 
3 
5 
4 
6 
7 
8 
9 
10 
Control 



150 


S 


100 


E 


400 


ENE 


500 


NNE 


230 


NE 


20 


N 


200 


N 


600 


N 


100 


'W 


500' 


W 


1.8 


mi le NE 



4000 
8250 

575 
2320 

890 
2350 
1400 

940 
2250 
4000 

365 



*MW - analyzed as collected 
**W - washed prior to analysis 



TABLE 2 

Levels of Lead in Vegetation and Soil Samples 

Collected on Complainant Properties 
in the Vicinity of Toronto Refiners and Smelters 
on July 24 and 26, 1972 





Lead 


Content 




Lead Content 


Name and Address 
of Complainant 


(ppm - 


dry weight) 




(ppm - fresh weight) 


Ai lanthus 


Tomato 


Surface 


Tomato fruit 


• 


fol iage 


fol iage 


Soi 1 


(Sept. 6 Survey ) 


NW* 


W** 


NW 


W 


NW 


W 


W. Lachocki 
79 Niagara 


6800 2200 


- 


2350 


- 


G. Dias 
81 Niagara 


- 


14000 4000 


4750 


81.2 1.6 


R. McKinnon 
564 We 1 1 i ngton 


130 50 


117 33 


- 


0.3 0.3 


Control Area 


48 30 


15 12 


350 


0.3 0.3 



*NW - analyzed as collected 
**W - washed prior to analysis 
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PHYTOTOXICOLOGY SECTION 
AIR MANAGEMENT BRANCH 



INVESTIGATION FINAL REPORT 



Complaint: Ext. *^_ 

Int. 

Surveillance 



TORONTO 



Location 

. j, September 6, 1972 
Date(s) of Invest%gat%on 

Toronto Refiners and Smelters 
Source , — 



Complaint 



G. Regine, 73 Niagara St, 



\ture of Investigation 



Alleged lead contamination of vegetation 



Description of Investigation 

No visible air pollution injury was observed on the complainant's property. The 
lead content of tomato fruit collected for analysis Is shown below. 



Sample Location 



Lead Content of Tomato Fruit (ppm - fresh weight) 
Not Washed Washed 



G. Regine, 73 Niagara St. 
Control Area 



0.6 
0.3 



0.5 
•0.3 



The lead content of the fruit is well below the maximum acceptable Federal Heal + h 
limit of 7 ppm (fruit washed, fresh weight basis) and is safe for human consumption, 
Collections made at 2 other previous complainant properties have been reported and 
discussed in the July 24 and 26 report. 

Conclusions: 



No vegetation injury or lead contamination of tomato fruit was detected on the 
complainant's property. 
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Complaint: txt. 

Int. 
Surveillance 



PHYTOTOXICOLCGY SECTION 

air r ::;;;■/::: ,::;t mm\ . 



IWESJJ GATICN FINAL REPORT 
TORONTO 



Location 



March 13. 1973 



Date (3) of Investigation _ 

Source Toron " t ' Refiners and Smelters 



C rnn7/7i'.wY: Re q uested bv M ed'cal Consultant to the AM8 



Nature of Investigation Soil sampli n g survey for area of lead contamination 

Description of Investigation 

At the request of the Medical Officer of Health for Toronto, an extensive soil 
sampling survey was conducted in the vicinity of the plant. Samples of- soil from 
the 0-2 and 2-4 inch depths were collected at increasing distances to the ENE, N, 
NW and W and from a control location to the NE. 

Observations and Results 

The lead analyses results for the soil sampling survey are shown in the attached 
table. Soil lead levels significantly above norrral for an urban area were found frcm 
just beyond Draper St. on the east, Stewart and King Sts. on the north, and the 
Intersection of Walnut and Wellington Sts. on the west (see attached map). This 
contaminated zone comprised an area approximately 1500 feet to the east and west, 
and 1200 feet to the north of the source, or approximately 0.2 square miles. The 
extremely high levels of lead detected in the 0-2 inch layer confirm the airborne 
nature of the contamination. 

The correlation between the lead content of the 0-2 and 2-4 Inch depths and sampling 
distance from the source is shown below: 



Direction from Correlation between Lead Content and Sampling Distance 
Source 0-2 inch soil depth 2-4 inch soil depth 

E -0.90* -0.90* 

NE -0.99** -0.95* 

N -0.93* -0.95* 

NW -0.90* -0.75 



With one exception, the lead content of 0-2 and 2-4 inch soil layers decreased 
significantly with increasing distance to the E, NE, N and NW of the plant. 



10 



■2- 



Suf"orv 



Tho results of this soil sailing survey have shown tnat soil in the vicinity 
of Toronto Refiners end Shelters has been contaminated with load to a distance 

of aoproximtely 1500 o ist and west r.r,6 1200 feet north. The highest levels 
of lead were detected in the 0-2 inch layer and wore fojnd to decrease 
significantly with increasing sampling distance to the E, NE, N and NW of 
the plant. 
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Lead content of soils collected in the vicinity 
of Toronto Refiners and Smelters, 

March 13, 1973 



Station No. 



I 

2 

3 

4 

5 

6 

7 

8 

9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
(Control ) 



Distance from Source 



Lead content (ppm dry weight) 
0-2" 2 - 4" 



200' 


E 


750' 


E 


1500' 


E 


2350' 


E 


600' 


NE 


1000' 


NE 


1500' 


NE 


50 


N 


300 


N 


850 


N 


1200 


N 


350 


NW 


725 


1 NW 


1250 


' NW 


1575 


1 NW 


1100 


1 W 


2250 


• w 


2.5 mil( 


3S NE 



10,000 


7,600 


813 


495 


1,375 


800 


590 


388 


2,300 


1,175 


1,325 


1,025 


615 


728 


11,950 


5,500 


1,400 


1,075 


1,300 


875 


225 


238 


1,475 


630 


850 


510 


238 


288 


40 


15 


623 


460 


330 


85 


320 


288 



CVI 
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Complaint: Ext. 13 

Int. _^ 

Surveillance 



PHYTOTOXICCLOGY SECTION 

air i:/.:,Ac:;.uiT er/.;;ch 



INVESTIGATION FINAL REPORT 



Location 



TORONTO 



1 ., A , /_ | 



n : 



June 26, 1973 



~ Toronto Refiners and Smelters 

Source 



7 . , Abatement Section, AMB 
laznt 



Comp 

_ , _ _ ,* ., To determine lead content of replacement top soil 

Nature of Investtgattcn [ 



ascription of Investigation 
The lead content of the 3 soil layers was as follows: 

Soi I layer Lead content (ppm - dry weight) 

0-2 60 

2-4 268 

4-6 720 

There are two possible factors which would account for the slightly higher levels 
of lead that were detected at increasing soil depths: 

I. The soil either was not replaced to a uniform depth of 6 Inches as 
was indicated or some mixing occurred during the replacement operations; as a 
result, one or more of the 20 soil probes probably was taken from old soil containing 
excessive lead levels. 

^ 2. A small amount of the lead from the old, contaminated .sol I at 

me 6 Inch depth is moving up through the soil profile. 

On the basis of the relative immobility of lead In a soil profile and the fact that 
the sampling was conducted shortly after the replacement date, factor No. I is the most 
likely explanation. Continued sampling next year should clarify this point. 

Summary 

A background starting level of 60 ppm lead in the 0-2 inch layer was established. 
Slightly higher lead levels were detected at increasing soil depths and are probably due to 
the absence of a uniform 6 inch layer of new soil over the old contaminated material 
or to partial mixing of the two soils during replacement operations. 



Complaint: Ext. *;< " _ 14 

Int. _XX 

Surveillance ■ 



PHYTOTOXICCLOGY SECTION 

air rwr&GEfiniT e?a:;ch 



INVESTIGATION FINAL REPORT 



TORONTO 
Location 



Date (e) of Investigation Ju| V 4 » l975 



Source Toronto Refiners & Smelter; 



Requested by Abatement Section, AMD 
Complaint R , Arwtrnnn 



~ Nature of Investigation Soi ' and Vegetation Surve y for Lead Contamination 



Description of Investigation 

This survey which consisted of sampling soil and Ai lanthus foliage for lead analysis 
from the same locations as on July 24,1972, was conducted just prior to the rescinding 
of the AMD Stop Order in early July 1973. 

Observations and Results 

The lead content of the soil and vegetation is shown in Table I. Shown also are the 
corresponding lead analyses results for the 1972 samples. 

Elevated levels of lead were detected in the washed foliage of Ai lanthus trees 
growing in the area bounded by Wellington St. on the north, TecumsetKSt. on the west 
and Bathurst St. on the east, with high levels being detected in the immediate 
vicinity of the plant. The lead content of the soil in this area also was extremely 
h I gh , with the area of contamination extending to the boundaries that were previously 
jstablished in the March 1973 soil survey. 

Since lead is tenaciously held by soils, the levels in soil were relatively un- 
changed from 1972 to 1973. The fluctuations in the lead levels were due to the hetero- 
genous nature of soil, and to the variabilities encountered in sampling. In 
contrast, it is apparent from these results that the lead content of the deciduous 
AI lanthus foliage generally was much lower in July 1973 than was found in July 1972. 
The nature and extent of this reduction is shown in Table 2. Samples collected to 
the north and north-east of the plant contained levels of lead that ranged from 
32 to 96 % lower than in 1972. In each of these directions the greatest reduction 
in lead content was detected close to the plant and the size of the reduction decreased 
with increasing distance from the source. These figures reflect a marked decrease 
In airborne lead in the area which can be attributed to reduced emissions from the plant. 

Complaint Investigation 

Normal levels of lead were detected in vegetation collected on the property of Mr. 
R. Armstrong at 20 Draper St. Toronto (see Table 3). Above normal levels of lead 
were detected in the soil. These results indicate that airborne lead emissions are 
currently not a problem at this location and that the lead content in the soil is 
apparently of a residual nature. 

Su mmary 

-!»rked reduction in it ' 

compared to 1972; this reduction _<in be attributed to reduced emissions 
from plant. 
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2. Elevated levels of lead in vegetation are present in the vicinity 

of the plsnt in an area bounded by Bathurst, Tecumseth and Wellington 
Streets. 

3. Extremely high levels of lead in soil are present in the immediate 
vicinity of the plant and the size of the area with soil contamination 
has not changed since the last sampling in March 1973. 
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TABLE I 

Lead Content of Soil and Vegetation 
Vicinity of Toronto Refiners and Smelters 
July 24, 1972 and July 4, 1973 



Station D 

No. 


stance & Direction 
from Source 




Lead Content (ppm - 


dry weight) 


Ai lanthus 


Soi 1 (0-4 Average) 


July 


24/72 


July 4/ 73 


July 24/72 


July 4/73 


NW 


W 


NW W 


1 


150' S 


246 


76 


155 86 


4000 


5625 


2 


100' E 


710 


245 


125 52 


8250 


20590 


3 


400' ENE 


291 


96 


59 22 


575 


612 


5 


500' NNE 


330 


71 


98 48 


2320 


587 


4 


1200' NE 


86 


45 


44 24 


890 


565 


6 


20' N 


6800 


2200 


300 1 20 


2350 


6500 


7 


200' N 


530 


280 


126 60 


1400 


877 


8 


600' N 


130 


50 


48 22 


940 


375 


9 


100' W 


295 


80 


650 220 


2250 


2187 


10 


500' W 


317 


62 


260 110 


4000 


4500 


Control 


1.8 mi le NE 


48 


30 


34 II 


365 


212 



TABLE 7 

Percent Reduction in Lead Content of Ai lanthus Foliage 
During Period of Stop-Order 
(Collections Made July 24,1972 and July 4, 1973) 
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Station No. 



Distance and 
Direction from 
Smelter 



Percent Reduction in Lead Content 
Ai lanthus Fol iage 

Not Washed Washed 



1 


150 


S 


37 


+ 13 


2 


100 


E 


82 


79 


3 


400 


ENE 


80 


77 


5 


500 


NNE 


70 


32 


4 


1200 


NE 


49 


47 


6 


20 


N 


96 


95 


7 


200 


N 


76 


79 


8 


600 


N 


63 


56 


9 


100 


W 


+ 120 


+ 175 


10 


500 


W 


18 


+ 77 



+ % increase in lead content 

Lead content in ppm - dry weight 



TABLE 3 

Lead Content of Soil and Vegetation 

R. Armstrong - 20 Draper St. 

Jjly 4, 1973 
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Sample Location 



R. Armstrong 
(20 Draper St.) 

Control Area 
(1.8 mi les NE) 



NW not-washed 
W washed 



NW 



Lead Content (ppm - dry weight) 
Ai lanthus Grass Soi I 

W 



w 



22 



34 



II 



NW 



32 



31 



0-2" 2-4" 



400 



225 



500 



200 
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Int. 


X 




Surveillance 



phyt0t0xic0l0gy section 

air ;:,• :;agei;IhT era;:ch 



I NVEST I GAT ION FINAL REPORT 



Location Toronto 



Date(s) of Investigation July 3 0-31 , 1973 

Toronto Refiners and Smelters 



Source 



Survey reouested by Toronto Board of Health 
Complaint (^ y^nr, M *rri i Amtmng, I npP7 PfpI , Qninlfln, S o ym n i i r, Npwtnn; 



- Nature of ^.ri^ Fruit and Vegetable Survey 



Description of Investigation 

Samples of fresh fruit, fresh vegetables, leaves, stems, roots and soil were 
collected for lead analysis from 27 locations within a 1500 foot radius of the plant. 
The sampling was requested by the Toronto Board of Health and was designed to deter- 
mine if home grown fruit and vegetables were safe for human consumption. During the 
door-to-door sampling program, requests for information on lead content were received 
from 8 residents in the area (see above). A map showing the location of all samples 
is attached. 

Observations and Results 

The complete results of the fruit and vegetable survey are shown in Table 1, 
while Table II lists the average lead contents of fruit, lettuce, other leafy crops, 
beans, stem and root crops, and soil in which these crops were growing. Twenty-three 
fresh fruit samples were collected, most of which were tomatoes. All samples had 
lead levels well below 7 PPM, which is the maximum acceptable level for lead in fresh 
washed fruit, as set by the federal Health Protection Branch. The highest lead level 
among fruit samples was 1.1 PPM. Of the 38 fresh vegetable samples collected, six 
samples exceeded the Health Protection Branch maximum acceptable limit for lead in 
fresh washed vegetables of 2 PPM. Four of these samples were lettuce leaves, and two 
were root crops, horseradish and beets. It is likelythat high lead levels in these 
samples were due to surface contamination by soil, because garden soil in this area 
averaged 672 PPM in the upper two inches. However, this lead in the soil does not 
readily enter plants, and except for surface contamination, fresh fruits and vege- 
tables collected around Toronto Refiners were safe to eat. 

Summary 

1. All samples of fruit were found to be safe for human consumption. 

2. Six of the 38 vegetable samples contained excessive levels of lead which were 
attributed to surface contamination by soil. 
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TACLE I 



to:;o:;to refiners fp.^i-: fruit a;;d vegetable study - july 30, 1973 









Pb Content, PPM 






Location 


Sample 


fre 


sh 




dry 








N W 


W 




N W 


W 


Mrs. M. Seymour* 


Tomato Fruit 


0.2 


0.2 








593 Well ington 


Tomato leaves 

Lilac leaves 

Lettuce (front of house) 


29 


14.5 




32 
90 


21 
26 




Garden soil 0-2" 






773 






• 


2-4" 






785 








Lawn soil 0-2" 
2-4" 






585 
483 






587 Wellington 


Lettuce 


3.1 


1.1 






23 




Radish leaves 


7.3.. 


8.0 




125 


72 




Radishes 


1.2 


0.7 






13 




Tomato fruit 


0.2 


0.2 






5 




Tomato leaves 








52 


44 


^ 


Yellow beans (fruit) 


0.7 


1.0 






11 




Bean leaves 








155 


77 




Kohlrabi leaves 








16 


14 




Kohlrabi stem (edible) 


1.3 


0.4 






7 




Kohlrabi roots 


3.2 


2.0 










Garden soil 0-2" 






658 








2-4" 






586 








Lawn soil 0-2" 






260 








2-4" 






410 






Mrs. S. Peel* 


Parsley 3 




4.0 








605 Wellington 


Turnip tops 3 

Lawisoil 0-2" 
2-4" 
Garden soil 0-2" 
2-4" 


11.6 


7.5 


568 
590 
553 
580 


36 


26? 



a Insufficient sample for accurate analysis 
* Complainant 
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Pb Content, PPM 



Location 


Sample 


fre 
N W 


sh 
W 




N W 


dry 

W 


585 Wellington 


Raspberry fruit 
Raspeberry leaves 


1.4 


0.9 ■ 




46 


22 




Apple fruit 
Apple leaves 


0.6 


0.4 




101 


10 
42 




Beets, leaves 


5.4 


1.6 




75 


42 




Beets, fresh 


50 


2.1 










Tomato fruit 


0.4 


0.4 






8 




Lettuce 


10.2 


2.6 






79 




Garden soil 0-2" 






1070 








2-4" 






1020 






— 


Street soil 0-2" 






708 








2-4" 






560 






615 Wellington* 
Mr. J. Seymour 


Tomato fruit 
Tomato leaves 
Lawn soil 0-2" 
2-4" 
Garden soil 0-2" 
2-4" 


0.2 


0.2 


1210 

1270 

785" 

833 


52 


8 
15 


617 & 619 
Wellington 


Green peppers 
Peppers, leaves 


0.3 


0.3 




22 


6 

12 
8 




Cucumbers, fruit 


0.2 


0.2 








Cucumber, leaves 








29 


25 




Cabbage stem 
Cabbage roots 


0.4 


0.4 




10 
92 


5 
27 




Cabbage leaves 








11 


7 




Onion bulbs 


0.3 


0.4 






7 




Onion leaves 


3.3 


0.6 






12 




Garden soil 0-2" 
2-4" 






813 
758 






564 Wellington 


Horseradish, root 


2.5 


2.1 




20 


15 
5 




Horseradish leaves 


7.7 


2.4 






Mixed soil 0-2" 






565 








2-4" 






525 







3 - 



23 









Pb Content 




Location 


Sample 


fresh 






dry 






N W W 




M W 


w 


40 Tecumseh 


Tomato fruit 


0.2 0.2 






5 




Tomato leaves 






14 


9 




Garden soil 0-2" 




538 








2-4" 




450 








Lawn soil 0-2" 




588 








2-4" 




438 






32 Tecumseh 


Cabbage roots 








31 




Cabbage leaves (edible) 


2.5 1.0 




11 


7 




Cabbage stem 






13 


4 




Garden soil 0-2" 




1260 








2-4" 




1650 






633 Wellington 


Tomato fruit 


0.3 0.3 










Tomato leaves 






57 


36 




Green peppers, fruit 


0.3 0.3 










Peppers, leaves 






19 


15 




Cabbage head (inner) 


0.6 0.4 


• 


3 


2 




Cabbage leaves (outer) 


1.7. 1.5 




14 


12 




Cabbage roots 






11 


7 




Garden soil 0-2" 




85 








2-4" 




68 






161 Niagara* 


Radish leaves 






35 


13 




Radishes fresh 


1.2 0.7 






7 


Mr. M.J. Colacci 


Turnip tops 






45 


32 




Turnips, fresh 


0.9 0.6 






5 




Lettuce 


4.2 1.8 




104 


41 




Lawn soil 0-2" 




73 








2-4" 




573 








Garden soil 0-2" 




198 








2-/"' 




:s ( : 







- 4 



2<1 









Pb 


Content 






Location 


Sample 


fres 


,h 




dry 






N W 


W 




N W 


W 


Mr. R. Newton* 


Tomato fruit 


0.4 


0.4 




2 


2 


153 Niagara 


Beets, fresh 


2.0 


0.8 






4 




Beet leaves 


4.7 


2.1 




47 


20 




Beans, fruit 


1.1 


0.6 






3 




Bean leaves 








38 


20 




Radishes 


1.1 


0.8 






11 




Radish leaves 








23 


23 




Garden soil 0-2" 






705 








ii n 2-4" 






725 






135 Niagara 


Tomato fruit 
Tomato leaves 


0.4 


0.4 




85 


9 
25 




Green beans, pods 


1.3 


0.7 






5 




Bean leaves 

Cabbage roots 

Cabbage leaves (outer) 








69 
20 
17 


25 
16 
14 




Cabbage head (inner) 


0.7 


0.7 




2 






Garden soil 0-2" 
2-4" 






655 
715 






121 Niagara 


Beans, pods 
Bean leaves 
Lettuce, leafy 
Cabbage roots 


1.2 
22.0 


0.8 
4.6 




87 
44 


24 
6 




Cabbage leaves 


3.6 


1.9 






15 




Garden soil 0-2" 
2-4" 






788 
853 






556 Wellington 


Apple fruit #1 
Apple leaves #1 
Apple fruit #2 
Apple leaves #2 

#1 var. "Dutchess" 
#2 var. "Spy" 


1.1 
0.8 


1.1 

0.5 




118 
128 


47 
53 
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Pb Content 



Location 



S?rDle 



fresh 



dry_ 







N W 


W 




N W 


w 




52 Stewart 


Tomato fruit 
Tomato leaves 
Lettuce, leafy 
Celery, fresh 
Garden soil 0-2" 
2-4" 


0.6 

18.0 
2.0 


0.5 

1.7 
1.7 


785 
813 


50 


28 




520 Wellington 


Cult, grapes, fruit 
Grape leaves 
Lawn soil 0-2" 
2-4" 


0.6 


1.0 


468 
460 


7 
80 


44 




512 Wellington 


Tomato fruit 


0.5 


0.5 




3 








Lettuce, leafy 


4.7 


1.3 




31 








Onion bulbs 


2.6 


1.0 












Onion leaves 








24 


17 






Garden soil 0-2" 




• 


335 










2-4" 






328. 








30 Draper 


Tomato fruit 
Cabbage roots 


0.5 


0.5 




2 
18 


6 






Cabbage leaves (outer) 


2.4 


1.8 




18 


18 






Cabbage head (inner) 


1.3 


1.0 




4 








Garden soil 0-2" 
2-4" 






670 
613 








Mr. R. Armstrong* 


Beets, fresh 


2.1 


1.1 












Beets, leaves 


3.7 


1 .4.. 






19 






Rhubarb leaves 








6 


6 






Rhubarb stalks 


0.4 


0.9 




7 








Radishes, fresh 


3.1 


0.7 












Radish leaves 








50 


15 






Garden soil 0-2" 






448 










2-4" 






438 









- 6 



2G 



Pb Content 



Location 



Sarr.pl e 



N W W 



dry_ 
N W W 



3 Draper St. 



27 Draper 



Peach fruit 
Peach leaves 



Cauliflower leaves 
Garden soil 0-2" 
2-4" 



1.8 0.6 



1.9 1.1 



510 
560 



42 



Frank Lopez* 
109 Portland 



Tomato fruit 
Tomato leaves 
Lettuce, leafy 
Garden soil 0-2" 
2-4" 



0.4 


0.4 




5.4 


2.4 


1080 
838 



12 



109 Walnut 



Tomato fruit 
Lettuce, leafy 
Turnips, fresh 
Turnip leaves 
Garden soil 0-2" 
2-4" 



Mr. P. Quinlan* 
147 Niagara St. 



Tomato fruit 
Tomato leaves 
Lawn soil 0-2" 
2-4" 
Garden soil 0-2" 
2-4" 



0.3 


0.3 




3.0 


1.6 




3.2 


0.8 




3.4 


1.8 


733 
• 748 


0.3 


0.3 


290 
323 
385 
415 



91 25 



27 



TABLE II - Average lead levels in fresh washed fruit ard vegetables, 

and in garden soil collected near Toronto Refiner and Smelters 



Sample 



Fruit 
Lettuce 

Leafy vegetables 
Beans (whole pods) 
Stem crops 
Root crops 

Garden soil 0-2 inches 
2-4 inches 



Lead 


Content, PPM 




Average 


Ran 


ge 


0.43 


0.2 - 


1.1 


3.50 


1.1 - 


14.5 


1.24 


0.4 - 


1.9 


0.77 


0.6 - 


1.0 


1.00 


0.4 - 


1.7 


1.01 


0.6 - 


2.1 


672 


198 - 


1260 


681 


288 - 


1650 
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Complaint: Ext. 

Int. _Ji x 

Surveillance 



PHYTOTOXICOLOGY SECTICM 

air i:;;;ac:;,l:it branch . 



INVESTIGATION FINAL REPORT 



*j^„ TORONTO 
Location 



Auaust 20-21, 1973 



Date(s) of Investigation 

Toronto Refiners and Sme Iters 
Source __ — 



, . . Requested by Director AMB 
Complaint _L_ . 

• * x- *-*«« Dust Sampling Survey 
Nature of Investigation^ £ 2 - 



Description of Investigation 

This survey was desicned to determine the extent to which dust on streets and in un- 
disturbed locations contributed to lead contamination in the area. 

The sampling locations were selected to correspond with a soil sampling survey which 
was conducted by the Phytotoxicology Section on March 13, 1973. Accordingly sixteen 
sites located at increasing distances to the E, NE, N, NW and W of the plant were 
sampled. Control samples were collected at 0.6 and 3 miles N and I mile NNW. The 
surfaces sampled can be grouped into two main categories: 

1 . paved streets 

2. other surfaces - (excludes all surfaces subject to normal 

vehicular movement) 

- window ledges 

- sewer covers (metal) 

- asphalt (driveways, street shoulders; 
private parking lots and playgrounds) 

A sample cf dust from the street was collected at each site. Sampling from other 
surfaces varied according to the site characteristics. 

Observations and Results 

The percent of lead in the dust samples collected from streets and other surfaces 
Is shown in Table I. Shown also for comparative purposes is the lead content of 
the corresponding samples of soil (0-2 Inch layer) which were collected five 

months earl ier. 

( i ) Dust from street surfaces 

The percentage of lead In dust collected on street surfaces ranged from 0.3| to 
to 1.10$. With one exception, the lead content of dust collected from streets 
close to the source was similar to thet of dust collected from streets in control 
areas. The exception was the elevated level of 1.1$ lead in dust collected from 
Bathurst Street at Station I, immediately east of the source. 

A statistical comparison of the street dust lead results with the lead content of 
soi li samples collected in March yielded a non-significant "r" value of 0.37. 

(ii) Dust from other surfaces 

The composition of dust collected from surfaces other than paved streets, ranged 
from 0.20 to 1.12%, with the highest levels being detected near the plant. Lower 
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lovels • :;i r:Mv wore deterged at Incre^stni distances in eech direction from the 
plont. A statistical com; irison of those results with the corresponding soil analyses, 
revdaled hichly significant (I level) "r" v-! .:■•-, of 0.77 and 0.90 respectively for 
the 0-2 and 2-4 inch coil layers. I'ho area of lead contamination, based on ( i ) 
the dust samples and (ii) trie soil samples if. shown within tr.o areas en the attached 
map. It is readily apparent that those two rethods of defining the lead contamin- 
ation problem have yielded remarkably similar findings. 

In an effort to check the validity of these findings, comparisons were made between 
the lead content of the dust samples at Stations I and 12 and corresponding lead 
values from hi -volume samplers operating at these locations. 



Samp I ing Location 



Average % lead In 

hi volume samples 

Apr. - Aug. 1973 



Station I (High volume 31018) 
Bathurst Street 

Station 12 (High volume #31057) 
Tecumseth Street 



2.05 
2.68 



Average* lead (?) in 
dust samples** col- 
lected Aug. 20, 1973 



2.02 



1.85 



* values shown are extrapolated to correspond with location of hi-volume sampler 

** values shown are from surfaces not travelled by vehicular traffic 

The percentage composition of lead in the two types of samples was found to be 
si mi lar at the two locations. 



Summary 

The results of the dust sampling program which was conducted in the vicinity of the 
Toronto Refiners and Smelters plant, Toronto, can be summarized as follows: 

1. the lead content of dust collected from street surfaces near 

the plant was similar to lead content of dust samples from streets 
In control areas 

2. the lead content of dust from other surfaces was highest in those 
samples collected near the plant and decreased with distance in 
each direction from the plant 

3. the lead content of dust samples collected from surfaces near the 
plant was similar to the lead content (.$) of dust collected in 
two high volume analyzers 

4. the area affected by lead contaminated dust very closely resembled 
the area of soil contamination as mapped in a previous Phytoto- 

xi co logy report. 



TA Ji l JL L 

Lead Content of Dust and Soil Collected in the Vicinity of 
Toronto Refiners and Smelters, Toronto 
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Station No. 


Distar 

So~ 


ce fron 
rce 


Lead Content of 


Dust ( 






Lead Content of Soil 
(ppm) - dry weight 




Street 
Surfaces 


0th 
Surf 


er 

aces 


(0-2 


inch layer) 




1 


203* 


E 


.10 (Bathurst) 


7.72, 


1 


81 




10 000 




2 


750' 


E 0.61 (Niagara) 


1.07 








813 




3 


1500' 


E 0.45 (Wellington) 


0.82 








1 375 




4 


2350' 


E 0.49 (Wellington) 


- 








590 




5 


600" 


NE 0.50 (Bathurst) 


0.40 








2 300 




6 


1000' 


NE < 


3.60 (Stewart) 


0.54 








1 325 




7 


1500' 


N ( 


3.52 (Portland) 


0.24 








615 




8 


50 


N 1 


3.31 (Niagara) 


2.23, 


1 


.47 




II 950 




9 


300 


N 


3.55 (Wellington) 


0.97 








1 400 




10 


850 


N 


D.46 (King) 


- 








1 300 




II 


1200 


NW 


3.38 (Adelaide) 


0.24 








225 




12 


350 


1 NW 


3.67 (Tecumseth) 


1.47 








1 475 




13 


725 


* NW 


D.46 (Wellington 


0.67 








850 




14 


1250 


• NW 


0.31 (King) 


- 








238 




15 


1575 


' NW 


0.41 (Niagara) 


0.32 








40 




16 


1100 


' W 


0.37 (Walnut) 


0.47 






■ 


623 




Controls 


0.6 


ml N 


0.42 (Bathurst) 


0.48 








- 






3.0 


mi N 


0.78 (Bathurst) 


0.43 








- 






1.0 


mi NNW 


0.34 (Dover-court) 0.20 








- 






2.5 


mi NW 


— — 


— 
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Map Showing Location of Soil and Dust Sampling 
Stations in the Vicinity of TR & S and the 
Respective Areas of Lead Contamination, 1973 
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Complaint: Ext. ?! 



Int. 



Surveillance 



PHYT0TOX1C0L0GY SECTICI 
AIR t'Jtf-;ACC;EHT BRANCH 



I N V EST I RATION FINAL REPORT 



*-•-«, TORONTO 

Locatton 



. ^. Ser>ten>ber 19, 1973 
Date(s) of Investigation — J 

Toronto Refiners and Shelters 

Source 



Requested by Abatement Section 
Complaint 



Soil and Veaetation Survey for L ead Contamination 

Nature of Investigation __: — . ■ 

Description of Investigation 

This survey was conducted approximately 10 weeks following the cessation of the AMB 
Stop Order on the battery crusher and was intended as a means of evaluating the 
effectiveness of the lead emission controls that had been installed on the crusher. 

Samples of Ailanthus foliage and soil from the 0-2 and 2-4 inch layers were collected 
for lead analysis from II previously established sampling locations (July 4, 19/5, 
July 24, 1972). The location of each sampling site is shown in the attached map. 

Observations and Results 

The lead content of the soil and vegetation samples is shown in Table I Excessive 
levels of lead were present in vegetation in an area extending to the n° rt ^ s+ of 
the plant as far as the intersection of Portland and Wellington Sts. The area 
Immediately north of the plant was much less severely affected than in Pilous surveys 
'with the lead content of vegetation just approach. ng excessive levels. Excessive 
levels also were present to the immediate south and to the west as far as Tecumseth 
Street Little or no change was detected in the severity of soil contam.nat.on 
compared to previous surveys. The size of the area of soil contamination also remained 
unchanged from the boundaries established during the March 1973 survey. 

For comparative purposes, the lead contents (not washed) of Ailanthus fol i age col lected 
from the II permanent sampling sites in July and September, 1973 and July 1972 
are shown in Table 2. 

The effects of the AMB stop work order (battery crusher) on the lead content of 
vegetalton co lected in Ju'y .973 has been discussed ( INVESTIGATION F.NALR PORT- 
Julv 4 1973). It was reported that the cessation of battery crushing operations at 
the plant resulted in a marked decrease (up to 96*) in the lead content of vege- 
tation in the vicinity of the plant. However, high and in some cases, excess.ve 
lead levels still were present in the immediate vicinity of the plant. 

The use of the September 1973 lead levels in vegetation as an indication of + he 
effectiveness of the controls that were installed on the crusher prior to its start 
up in July 1973 dependsftn understanding of the exposure periods. The lead detected 
on the foliage in July 1973 was deposited over an approximate 5 week per. od during 
which time the crusher was Inoperative; the lead detected in September was 
deposited on the foMaae over the same 5 week period and for an additional 10 week 

which tine the cr J? her was operatin .cause of these d.ffere 
a simple comparison of the two sampling dotes is of little value. However, we 
assume that lead deposited on vegetation during the first five weeks of the grow.ng 
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season would contlnce to have Lu.n dopes? ted at this rate for the next 10 weeks, 
it Is possibles to predict what the lead levels would have boon in September 
had the battory crushor rorjinoJ closed all summer. A comparison of these 
"predicted lead lev; Is" with the actual September levels then would yield the 
approximate contribution of the 'controlled' crusher to the background lead 
emissions from other sources within the plant. The actual and predicted levels 
are shown in Table 3. In only one c=>se (Station f>3) was the actual levels much 
higher than the predicted figure. At the remainder of the stations, the actual 
lead content either was less than or similar to the predicted level. These 
comparisons indicate that the higher lead levels detected in September have 
resulted from ongoing lead emissions from other sources in and around the plant 
and that the lead emission controls installed on the battery crusher appeared 
to be effective. 

S ummary 

1. Excessive levels of lead were detected in vegetation In a zone extending to 
the NE as far as Portland and Wellington; in the immediate vicinity to the 
north and south; and to Tecumseth on the west. 

2. A comparison of actual and predicted lead levels in vegetation has shown 
that these excessive levels probably are due to various sources in and 
around the plant, and that the controls on the battery crusher are effective. 

3. The greatest improvement in the degree of lead contamination compared to 
previous surveys was detected to the north and may reflect source re-locations 
on company property. 

4. The area of residual lead contamination of soil has not changed since the 
March 1973 survey. 
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TABLE I 

Lend Content of SoM and Vegetation 
Vicinity of Toronto Refiners and Smelters 
Sep cr-jor 19, 1973 













Lead Content 


(ppm-dry weight) 




Station 1 


Jo. 


Distance and 
Direction from 
Source 


Ai lantt 
NW 


us 


Fol i age 
W 


0-2" 


Soil 


2-4" 


1 




150 


S 


339 




378 


4850 




1530 


2 




100 


E 


308 




231 


4050 




1980 


3 




400 


ENE 


249 




74 


650 




448 


5 




500' 


NNE 


174 




123 


625 




675 


4 




1200 


NE 


128 




81 


343 




278 


II 




1350 


E 


49 




20 


1400 




705 


6 




50 


N 


168 




74 


2950 




4130 


7 




200 


N 


68 




47 


1080 




713 


8 




600 


N 


151 




89 


775 




800 


9 




100 


W 


290 




200 


1730 




670 


10 




500 


W 


370 




200 


1200 




1130 


Control 




1.8 m 


le NE 


48 




20 


403 




298 


NW - not 


washed 


















W - washed 










* 









TA13LEJ2 

Lead Content of Ai lanthus Foliage Collected 
in the Vicinity of Toronto Refiners and Smelters 
July 24,1972 - July 4, 1973 - September 19, 1973 
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Station No. 


Distance and 
Direction from 
Source 


Lead 


Content (ppm - 


dry 


wei ght) 




Ai lanth 


us 


fo 


iage (not 


washed ) 




July 24/72 


1 


Ju 


y 4 /73 




Sept. 19/73 __ 




1. 


150' S 


246 






155 




1 
339 




2 


100' E 


710 






125 




308 




3 


400' ENE 


291 






59 




249 




5 


500' NNE 


330 






98 




174 




4 


1200' NE 


86 






44 




128 




II 


1350' E 


- 






22 




49 




6 


20' N 


6800 






300 




158 




7 


200' N 


530 






126 




68 




8 


600' N 


130 






48 




151 




9 


100' W 


295 






650 




290 




10 


500' W 


317 






260 




370 




Control 

. — — — 


1 .8 mi les NE 


48 






34 




48 
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TABLE 3 

Actual and Predicted 
Lead Content of Ai lanthus Foliage ( Not Washed) 
as of September 19, 1973 



Station No. 


Distance and 
Di recti on 


Lead Content 
Actual 


(ppm - dry wei 
Predicted 


ght) 


Variance 


1 


150' 


S 


339 


465 




less 


2 


100' 


E 


308 


375 




less 


3 


400' 


ENE ■ 


249 


177 




more 


5 


500' 


NNE 


174 


294 




less 


4 


1200' 


NE 


128 


132 




same 


II 


1350' 


E 


49 


66 




same 


6 


20' 


N 


168 


* 




- 


7 


200' 


N 


68 


378 




less 


8 


600' 


N 


151 


144 




same 


9 


100' 


W 


290 


1950 




less 


10 


500' 


W 


370 


780 




less 



* prediction not valid due to change in sample location from July 4 to 
September 19, 1973 
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VEGETATION 4ND SOIL SAMPLING IN VICINITY 
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Complaint: Cxt. 

Int. 

Surveillance 



PHYTOTOXICOLOGY SECTION 
AIR HV:ACCt,r.tlT P3AHCH. 



INVESTIGATION FI?:AL REPORT 



Location TORONTO 
Date(s) of Investigation 



November 21 & 22, 1973 



Toronto Refiners & Smelters 
Source . 



, . _ Surveillance Study 
Complaint _____ 



-Nature of Investigation to determine depth of s oil contamination 



Description of Investigation 

The purpose of this survey was twofold: 

1. to determine the depth to which soil is contaminated in the vicinity of the 
company in the event that replacement is necessary, and 

2. to study the possibility of any lead contamination originating from lower 
geological materials. 

At each station shown on the attached map (station locations correspond to those 
of the March 13, 1973 soil survey), soil samples were taken to a depth of 16 inches 
and separated for lead analysis into four-inch increments as follows: 0-4, 4-8, 
8-12, and I2-|6 inches. 

Observations and Results 

The lead content of all soil samples is shown in Table I. Using the value of 500 
ppm as an .indication of excessive lead levels in soil, contamination isopleths for 
each of the 4 soil depths have been drawn on the attached map. This map could be 
used as a basis for determining excavation depth in the event that soil replacement 
becomes necessary. 

It is apparent also from this map that lead is not originating from lower geological 
materials. The severity of contamination at lower soil depths was found to decrease 
with increasing distance from the plant. 

Summary 

Using the value of 500 ppm as an indication of excessive lead levels in soil, 
a map showing contamination isopleths for the four soil depths has been prepared. 
This map could be used as a basis for determining excavation depth in the event 
that soil replacement becomes necessary. 
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L r AD CONTENT OF SOILS COLLECTED IN THE VICINITY OF 
TORONTO F<EFINEf<S AND SMELTERS, 

NOVEIUER 21-22, 1973 



Station 

MO. 



Distance from 
Source 



Lead Content (ppm - dry weight) 
0-4" 4-8" 8-12" 



12-16" 



1 


100' 


ENE 


208 


I06C 


1280 


1130 


2 


750' 


E 


535 


280 


120 


330 


3 


1500' 


E 


608 


528 


53 


88 


4 


2350» 


E 


295 


173 


80 


40 


5 


6C0' 


NE 


1600 


740 


388 


233 


6 


1000' 


NE 


920 


1180 


950 


135 


7 


1500' 


NE 


868 


738 


570 


228 


8 


50' 


N 


5380 


7180 


775 


228 


9 


300 


N 


1080 


520 


210 


80 


10 


850 


N 


363 


450 


165 


88 


II 


1200 


N 


265 


155 


93 


75 


12 


350 


1 NW 


945 


503 


345 


135 


13 


725 


1 NW 


570 


508 


93 


28 


14 


1250 


1 NW 


155 


120 


25 


30 


15 


1575 


• NW 


45 


23 


25 


80 


16 


MOO 


' W 


433 


258 


153 


15 


17 


2250 


• w 


625 


11800 


140 


50 
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SECTION 7.3 

PRELIMINARY FINDINGS ON BLOOD LEAD LEVELS 
IN THE VICINITY OF TORONTO REFINERS & 
SMELTERS LIMITED 



28 Bathurst Street 
Toronto 



Dr. G.J. Stopps 

Senior Medical Consultant 



SECTION 7.3 



BLOOD LEAD LEVELS AT TORONTO REFINERS 



;Jo findinas available for inclusion in this report. 
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REPORT ON AIR QUALITY IN THE VICINITY OF 
CANADA METALS & TORONTO REFIiiERS & SMELTERS 
TORONTO, ONTARIO 



L. SHENFELD. 
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Figures 








Fig. 


1. 


Stations in Vicinity of 
Canada Metals 


12 


Fig. 


2. 


Avq. Concentration vs 
Distance at Canada Metals 


13 


Fig. 


3. 


Stations in Vicinity 
of Toronto Reginers 


14 


Fia. 


4. 


Avg. Concentration vs. 


15 



Distance at Toronto 
Refiners 

Appendix 1 Air Quality in the Vicinity 16 
of Canada Metals 



AIR QUALITY IN THE VICINITY OF CANADA METALS 
AND TORONTO REFINERS AND SMELTERS, TORONTO, 
ONTARIO 



Introduction 

Lead has been considered an ambient air contaminant in 
urban areas in general as a result of its emission from automotive 
sources. Urban measurements have been carried out over many years 
in the vicinity of high traffic arteries. Air quality and soil in- 
vestigations have more recently been made in areas surrounding lead 
smelting and lead using industries. 

The Ontario criteria for desirable ambient air with re- 

3 
spect to lead were set at 15 ug/m for a 24-hour period based on the 

American Industrial Hygiene Association recommended Threshold Limit 

3 

Value of 150 ug/m for an 8-hour period. Our criteria for contami- 
nants when related to health effects were set at 1/10 the T.L.V. as 
a safety measure. 

Our recent investigations of soil in the vicinity of 

secondary lead smelting industries have indicated that contamination 

3 
may occur where frequent concentrations in excess of 5 ug/m of lead 

are measured over 24-hour periods and where lead in the dustfall col- 

2 
lected over a month is in excess of 0.3 tons/sq. mile or 105 mg/m /30 

days. It is proposed that these criteria be adopted as desirable ob- 
jectives on the basis that over a period of time frequent levels in 
excess of these will cause the contamination of soil. 

Criteria for desirable ambient air with respect to total 

3 
suspended particulate matter arc 90 ug/m for a 24-hour measurement 

and oO ug/ui ior the annual geometric mean. For total dustfall the 
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criteria for desirable ambient air are 20 tous/sq. Kile/30 days 

and 13 for an annual average. Converted, to metric units these 

2 
values are 7.0 and 4.55 gms/m /30 days respectively. For sul- 
phur dioxide the criteria are as follows: - 
0.25 ppm for 1 hour average 
0.10 ppm for 24-hour average 

and 
0.02 ppm for an annual average 
2. Method of Measurement 

(a) Suspended Particulate Matter 

High-volume samplers are used to measure suspended particu- 
late matter concentrations. The samplers are operated for 24- 
hour periods during which time approximately 2,000 cubic metres 
of air are pumped through standard preweighed filters. At the 
end of the 24-hour period the filters are removed and weighed 
to determine the amount of suspended particulate matter deposited. 
The units of measurement are in micrograms per cubic metre of air. 
The small suspended particles measured by this sampler may be 
transported great distances from their source. 

(b) Dustfall 

Dustfall comprises the larger size particleswhich settle 
out of the air due to the influence of gravity. It is measured 

by exposing open cylinders of specified dimensions for a period 
of 30 days. The total deposit in the cylinder is weighed. The 
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measured values Include particulate matter which has dropped 
into the container (dry deposit) as well as that which has 
been scavenged by precipitation that has fallen into the con- 
tainer over the month. Dustfall levels are normally highest 
in the areas adjacent to industries and in such areas the dry 
deposit exceeds that which arrives in the precipitation. In 
practice the standard unit of measurement for dustfall is in 
tons per square mile per 30 days. 

(c) Lead and Other Heavy Metals 

The concentrations of lead and other heavy metals in the 
particulate matter collected by the high-volume and the dust- 
fall samplers are obtained by atomic absorption analysis. 
The units of measurements are in micrograms per cubic metre for 
suspended particulate and in tons per square mile per 30 days 
for the levels contained in the dustfall. 

(d) Sulphur Dioxide 

Depending on the size and type of industry, sulphur dioxide 
may be of interest in areas surrounding lead smelting plants. 
Concentrations are obtained by operating continuous automated 
analysers which record the data on charts. Measurements are 
normally given in the units of parts per million parts of air 
by volume. 

Canada Metals Company 

(a) History of Monitoring 

Figure 1 attached shows the air monitoring station locations 
an I the tvpc of ; ■ c ! in the vicir.i : C: j 
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Company, Toronto. 

Measurements of total dustfall in the area date back to 
1969 for the station #31019 at 661 Eastern Avenue located to 
the west of Canada Metals. Measurements of the lead content 
in the dustfall at this location began in 1971. Additional 
dustfall samplers were installed during early 1973 at stations 
#31059, #31060 and #31061. 

A high-volume sampler was located at station #31045 
Bruce Public School some 400 feet north of the Canada Metals 
property line. While the early measurements of lead in the 
suspended particulate matter measured at the Bruce Public 

School were determined to be meeting Ontario's criterion for 

3 
desirable air, i.e. 15 ug/m for 24 hours except for one oc- 
casion the lead in dustfall measured in this area was deter- 
mined to be 10 times the normal urban lead in dustfall but 
well below the measurements being simultaneously obtained in 
the vicinity of Toronto Refiners. With continuous low readings 
of lead at the school, the survey was terminated at that loca- 
tion in October 1972. In April 1973 the high-volume sampler 
was installed at station #31058 on Line Belt property and in 
October 1973 high-volume sampling for suspended particulate 
matter was reinitiated at station #31045 Bruce Public School. 

Data for continuous monitoring for sulphur dioxide has 
been carried cut at Station Sf3l016, 1 Leslie Street, by Ontario 
[! Era frcri i !% -'^ until \v. . -..st 1973. The data which was snide 
available to the Air Management Branch was being obtained to 



5. 



determine the influence of their Hearn Generating Station 
and the abatement measures which were taken in 1971. 

A summary of all the air quality data obtained in the 
vicinity of Canada Metals to date is given in Appendix 1. 
Included are some measurements of cadmium, zinc and copper 
obtained for a brief period at the Bruce Public School. 
All the measurements easily met the Ontario proposed criterion, 
2 ug/nf , for cadmium. Zinc and copper are considered inert, 
(b) Interpretation of Results 

The levels of total suspended particulate matter, dustfall 
and lead content in the area adjacent to Canada Metals well ex- 
ceed Ontario's desirable ambient air criteria. The decrease in 
levels with distance from the plant in the case of lead in dust- 
fall, (see Figure 2), and the tabulation of the wind data with 
respect to suspended particulate matter observations indicate 
that the Canada Metals plant is the principal contributor to 
these measured pollutants. 

Lead values in the suspended particulate matter samples ob- 
tained at station #31058 were up to almost five times our present 

3 3 

criterion of 15 ug/m and exceed our proposed criterion of 5 ug/m 

whenever the winds are blowing in the direction from the plant 

towards the sampler during a portion of the day. There is only 

3 ■ e 

nnr f.f>y that 5 v^Jt" was exceeded ?.r.d the '..ind direction from 
the plant was for less than 6 hours. Rcentrainncnt, automotive 

sources and other possible sources of lead such as the power 
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generating station and incinerator are only small contributors 
in comparison to Canada Metals. The normal seasonal trend in 
total dustfall, (spring maximums), has been obliterated by the 
strong influence of the industrial emissions in the area. 

The summary of sulphur dioxide levels over the past years 
shows a marked improvement especially with completion of the 
abatement of the Hearn Generating Station in late 1971. The 
power plant was the principal contributor of this contaminant 
when sulphur dioxide concentrations frequently exceeded Ontario's 

criteria. During the one occasion in 1973 that the criteria 

were exceeded the winds were blowing toward the sampler from 
the Canada Metals plant. 

Toronto Refiners and Smelters 

(a) History of Monitoring 

Figure 3 attached shows the air quality monitoring stations 
established by the Air Management Branch in the vicinity of 
Toronto Refiners and Smelters. Air quality sampling was ini- 
tiated with the installation of a high-volume sampler at B.F. Good- 
rich Store, 35 Bathurst Street, in September 1970. This loca- 
tion is about 2 50 feet northeast of Toronto Refiners and Smelters 
property boundary. Seventeen measurements were taken over a 

three-month period. All readings were well below Ontario's 

3 3 

criterion of IS ug/m , the maximum being 5.2 ug/m , an3 the sur- 
vey was terminated on November 20, 1973. The average levels 
wero so., cv.'.i at hi '....:■ ::..■:> chert recorded in downtown To von! c 



indicating a small but non-automotive source of lead in the 
area. 

Dustfall samplers were installed at stations #31050 
and #31051 on December 1, 1972, and at stations #31053, 
#31054, #31055 and #31056 on April 1, 1973. Also in April 
1973 the high-volume sampler was reinstalled at 35 Bathurst 
Street, Station #31018, and an additional high-volume sampler 

was located east of the plant on Tecumseh Street, Station 
#31057. This location is about 100 feet from the plant 
property boundary. 

Appendix 2 provides the complete air quality data obtained 
to date in the vicinity of the Toronto Refiners and Smelters, 
(b) Interpretation of Data 

The total suspended particulate matter and dustfall levels 
well exceed Ontario's criteria for these contaminants. The 
excessive values are similar to those which are obtained in 
areas adjacent to industrial activity such as that carried out 
at this plant. The problem is accentuated in the vicinity of 
Toronto Refiners and Smelters due to the proximity of residences 
located a few feet from the property line. This allows for 
public access and measurements to be taken much closer to this 
source than at other plants of this nature. The dustfall 
measurements and lead content are highest near Toronto Refiners 
and Smelters than at any other plant surveyed. Concentrations 
decrease with distance, ( See Figure 4), from the source implicate j 
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the activity at the plant as the principal source. The trend 
in data shows little contribution from the present emission 
controlled operation of the battery crusher. Concentrations 

are very high during the period when the battery crusher was 
not in operation as well as when the battery crusher is allowed 
to be operated with controlled emissions. The peak reading of 
dustfall was 102 tons per square mile per month during March 
1973 when the battery crusher was shut down. High concentrations 
of 5.82 tons/square mile/month of lead in dustfall were recorded 
in April when the battery crusher was not operating as well as 
in September, 6.67 tons/square mile/month, when the crusher was 
operating but controlled. This implies that other activity must 
be responsible for the high dustfall levels. 

The lead content in suspended particulate matter measurements 

3 3 

exceeded 15 ug/m on 2 days with the peak reading of 25 ug/m . 

The levels are well below the measurements near Canada Metals. 
On both days that the criterion was exceeded, winds were from 
the direction of the plant to the sampler. Concentrations of 
lead exceeded 5 ug/m 3 on 35 days, 10 of which the winds were 
predominantly not blowing in the direction from the plant. The 
situation is quite different from that of Canada Metals where 
on only one day did this occur. The evidence indicates other off- 
property sources as "contributors. A visual inspection during a 
dry, windy day indicated a considerable amount of dust in the air 
iti;i from i t let: i ' V. . rid soul h of the plant. 



Reentrainment is a likely contributor to the dustfall and 
suspended particulate matter measurements. A comparison of 
winter vs. summer measurements will indicate the degree of 
this contribution. 

Concentrations of suspended particulate matter and lead 
content show little relationship with the present emission 
controlled battery crushing operation. Measurements were as 
high when this operation was shut down as when it is operating 
but under control. 
5. Conclusions 

(a) Total suspended particulate matter, lead concentrations 
and dustfall exceed Ontario's criteria for these contaminants 
in the vicinity of both Canada Metals and Toronto Refiners 
and Smelters. Data indicate that the lead in the suspended 
particulate matter, that is the smaller sized particles are 
the principal problem in the vicinity of Canada Metals whereas 
the larger particles, or that which becomes collected as dust- 
fall, are the main problem in the vicinity of Toronto Refiners 
and Smelters . 

(b) Reentrainment of dust from both off and on the property 
of Toronto Refiners and Smelters contributes greatly to the 
levels of lead measured in the vicinity of that plant. The 
high concentrations in the dustfall measured at close proximity 
to the plant indicate a low elevation source. This implies that 
the transport and handling of materials produce a major contribu- 
tion to the levels measured. 
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(c) The relationship of concentrations of lead in dustfall 
vs. distances from the plants as well as the measurements 
of lead in suspended particulate matter obtained near major 

traffic arteries elsewhere in Metropolitan Toronto, (see 
Table lj , indicate the industries to be the prime sources 
with minor contributions in comparison attributed to auto- 
motive traffic in the area. 

(d) Sulphur dioxide levels in the vicinity of Canada Metals 
are presently very close to meeting Ontario's criteria. 

6. Extended Survey Plans 

Plans are underway to obtain size distribution measure- 
ments of the particles by means of Andersen impactors , bromine/lead 
ratios to distinguish more exactly the automotive sources of lead 

and measurements of cadmium and arsenic in the vicinity of both 
plants. An additional high-volume sampler was installed in November 
200 feet north of Canada Metals for which laboratory results are not 
as yet available. 



DECEMBER 1973. 
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TABLE 1 



SUMMARY OF SUSPENDED PARTICULATE MATTER MEASUREMENTS 



Station 

Number 


Location 


Geom. Mean 
Total Suspended 
Particulate , 
Matter (ug/m ) 


Geom. Mean 
Lead , 
(ug/m ) 


Maximum 
Lead_Conc. 
(ug/m ) 


Percentage 
of Days 
Lead Cone . 
Exceeds 
5 ug/m3 


Percentage 
of Days 
Lead Cone. 
Exceeds 
15 ug/m3 


31045 


Bruce Public 
School - 
400 feet 
from CM. 


99 


1.62 


18.0 


6.6 


1.1 


310*^8 


660 Eastern 
50 Feet from 
CM. 


135 


6.74 


74.4 


53.6 


32.1 


31018 


35 Bathurst 
250 feet from 
T.R. 


143 


3.12 


14.34 


23.2 





31057 


Tecumseh 

100 feet from 

T.R. 


143 


3.62 


25.5 


36.7 


3.3 


35033 


Control Site 
Evans Avenue 
200 feet from 
Q.E. 


95 


2.20 


7.5 


5.1 
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AIR QUALITY IN Till: VICINITY OF 


CANADA METALS 




• 




STATION' IF31045 - BRUCE PUBLIC 


SCHOOL 




- 


SUSPENDED PARTICULATE MATTER fug/m ) 


METEOROLOGICAL DATA 












No. of Hrs. 


No. of 


Pre 














Avg. Wind 


in Direction 


Hours 


tat 


Date 


Total 


Lead 


Zinc 


Cadmium 


Copper 


Speed (mph) 


from Plant 


Calm 


(In 


1972 




















Jan. 20 


"7 "7 

/ i 


3 . i " 


(i 


0.014 


_ 


8.7 


5 







( 21 


68 


1.41 





0.002 


- 


11.0 


8 





. 


' 24 


S4 


1.16 


5 ~> 


0.011 


- 


11.8 





2 




25 


158 


0.9 


2 . 2 


0.014 


- 


29.9 








. 


27 


87 


0.95 


2 "> 


0.001 


- 


13.6 










28 


68 


0.77 


1.47 


0.002 


- 


13.9 










31 


102 


1.0 


- 


0.006 


0.39 


15.9 










Feb_J 


108 


1.4 


0.23 


0.004 


0.09 


6.6 


1 


2 






48 


0.5 


3.35 


0.001 


0.10 


27.4 








.( 


10 


64 


1.3 


0.1 


0.008 


0.09 


6.1 





. 




11 


148 


1.8 


0.18 


0.002 


0.10 


8.0 








1 


14 


87 


0.7 


1.61 


0.002 


0.17 


14.3 


2 





1 


• 15 


83 


5.3* 


2.11 


0.004 


0.19 


13.9 


5 


1 


.] 


17 


147 


1.3 


1.70 


0.034 


0.17 


13.9 


15 







18 


103 


18.0** 


1.10 


0.0034 


0.21 


7.8 


20 





, i 


21 


107 


1.4 


1.77 


0.003 


0.14 


14.1 


5 


2 


A 


22 


66 


1.0 


- 


0.001 


0.18 


14.0 








A 


24 


75 


1.6 




0.001 


0.13 


5.5 





1 


1 


25 


114 


1.8 


1.62 


0.002 


0.13 


7.9 


2 


2 


A 


" 28 


89 


1.6 


- 


0.003 


0.11 


8.3 


6 





A 


• 29 


116 


3.5 


0.03 


0.01 


0.22 


6.6 


4 


1 


A 


March 2 


35 


0.7 


4.87 


- 


0.22 


8.8 





1 




3 


37 


0.9 


- 


- 


0.16 


7.5 








1 


<"■« 6 


63 


3.73 


0.43 


0.009 


- 


10.6 


6 







9 


56 


1.02 





0.011 


- 


7.8 








1 


10 


26 


0.31 





0.018 


- 


7.3 










13 


98 


0.94 


2.22 


0.008 


- 


20.3 








i 


14 


86 


1.07 


0.94 


0.055 


- 


14.0 


2 





A 


16 


93 


1.71 


1.67 


0.008 


- 


7.7 


1 


1 


. t 


17 


99 


2.16 


1.88 


0.011 


- 


7.2 








r 


20 


103 


1.56 


0.40 


0.007 


- 


4.1 


14 


1 




21 


127 


0.81 


2.40 


0.02 


- 


15.5 








,i 


23 


23 


0.41 


1.65 


0.003 


- 


13.0 








A 


24 


67 


0.79 


2.52 


0.015 


- 


13.8 








1 


27 

1 


92 


0.58 





0.006 


- 


10.0 










June 13 


165 


1.5 





0.11 


- 


8.3 










15 


204 


1.4 





0.008 


- 


8.5 


3 





1 


16 


110 


1.2 





. ( -")5 


- 


9.3 


4 





19 


180 


1.33 


n 


o Q02 


- 


1 ft. A 


1 





20 


17o 


4.3 





0.025 


- 


i 6.1 


15 


2 A 


~l 1 


33 


. 5 





0.001 


- 


1 6.7 





o ' .. 


_ -i 


61 


3 .0 


- 


13.5 
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t 


26 


166 


6.0* 





0.022 
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2.3 
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.1 


" 27 


251 


!. 1 





0. 187 


- 


4.5 


4 
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•!.;) 





I. »31 
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11.7 
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AIR <:i'.\!,1TY IN TI!'.: V I CINITY OF CANADA METALS 
STATION F31045 - BRUCE PUBLIC SCHOOL 





SUSPENDED PARTICULATE MATTER (ug/ 


n ) 




METEOROLOGICAL DATA 












No. of iirs. 


No . o f 


Prec; v . 














Avg. Wind 


in Direction 


Hours 


tat 


Date 


Total 


Lead 


Zinc 


Cadmium 


Copper 


Speed (mph) 


from Plant 


Calm 


(Incht 


1972 




















July 14 


132 


4.8 





0.013 


- 


5.8 


5 





.28 


v 20 


133 


7 ^ 





0.004 


- 


3.5 


5 


5 





21 


192 


1.6 








- 


9.0 











24 


128 


1.0 








- 


9.4 


1 








25 


113 


1.3 








- 


11.3 








Tr. 


27 


110 


2.3 








- 


6.0 


5 








28 


122 


2.6 





0.003 


- 


4.5 


5 








31 


197 


7.3* 





0.007 


- 


5.0 


14 


1 





Aug - " 


197 


3.6 





0.007 


- 


4.4 


6 


3 


.79 


3 


118 


1.5 





0.001 


- 


9.1 








.01 


31 


233 


8.8* 


1.7 


0.030 


- 


5.1 


4 


5 





Sept . 1 


193 


4.8 





0.004 


- 


4.6 


14 


1 


- 


4 


72 


1.6 








- 


7.3 


3 








7 


206 


2.2 





0.009 


- 


6.6 


14 


1 


.73 


8 


134 


2.3 





0.007 


- 


6.5 


6 





.51 


' 11 


189 


2.5 





0.013 


- 


6.7 


7 


1 





12 


174 


4.3 





0.009 


- 


3.3 


6 


4 


Tr. 


14 


80 


1.2 








- 


9.7 











- 15 


248 


3.7 





0.019 


- 


10.2 


2 








18 


114 


1.4 





0.006 


- 


9.2 








. .30 


19 


74 


2.2 





0.005 


- 


8.5 


3 


1 





21 


111 


1.9 





0.003 


- 


7.3 


17 








22 


112 


1.8 





0.001 


- 


7.9 





• 





*-3 


170 


3.0 





0.014 


- 


7.3 


2 





.28 


.6 


208 


3.9 


- 


0.023 


- 


7.5 


2 


2 


.06 


28 


67 


0.8 


- 


0.013 


- 


13.4 


3 








29 


135 


2.9 


- 


0.035 


- 


7.6 


7 


1 


1.02 


Oct. 2 


150 


2.4 


_ 


0.011 


- 


6.3 


14 








3 


186 


4.7 


- 


0.027 


- 


6.2 


2 


1 





5 


165 


3.3 


- 


0.015 


- 


7.5 


6 








6 


93 


3.1 


- 


0.010 


- 


4.8 


4 


1 


.69 


TERMINA' 


^ED 












- 






1973 




















Oct. 28 


23 


0.01 


_ 


- 


- 


31.3 








1.5 


29 


26 


0.61 


- 


- 


- 


28.0 








1.6 


30 


27 


2.57 


- 


- 


- 


10.6 


1 





.5 


31 


73 


1.51 


- 


- 


- 


8.6 


9 





. 3 


Nov. 1 


56 


1.05 


_ 


_ 


_ 


22.6 


2 





.3 


2 


88 


2.01 


- 


- 


- 


12.9 








. 2 


3 


34 


0.S8 


- 


- 


- 


18.2 
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SUSPENDED PARTICULATE MATTER (ug/m ) 



Date 




1975 

Nov. 6 

7 

> 8 

9 

10 
11 
12 



75 
120 
128 
61 
42 
102 
142 



0.91 
1.65 
0.78 
1.04 
0.78 
1.48 
1.11 



Cadmium 



Copper 



METEOROLOGICAL DATA 



Avg. Wind 
Speed (mph) 



20.9 
13.0 
21.1 
13.7 
10.9 
16.0 
17.3 



No. of Hrs. 
in Direction 
from Plant 
















No. of 

Hours 

Calm 















APPENDIX 1 



19. 



AIR QUALITY IN THE VICINITY OF CANADA METALS 
STATION 8 31Q58 - 660 EASTERN AVENUE 





SUSPENDED 




METEOROLOGICAL 


DATA 






PARTICULATE 












MATTER (ug/m3) 


Avg. Wind 


No. of Hrs. 

in Direction 


No. of 
Hours 


Precipita- 








tion 


Date 


TSP 


Lead 


Speed fmph") 


from Plant 


Calm 


finches") 


1975 














April 15 


195 


0.34 


8.9 


9 


1 





" 23 


232 


1.65 


11.8 


21 








27 


29 


1.35 


18.3 








.8 


May 1 


68 


4.44 


12.8 


19 





.3 


5 


90 


2.45 


16.3 


12 








9 


224 


26.1** 


6.7 


15 


2 





#■» 13 


179 


41.0** 


12.1 


24 








17 


155 


4.99 


9.6 


20 








21 


86 


1.23 


12.4 


3 








25 


273 


1.42 


14.0 








.3 


June 2 


76 


1.87 


9.1 











6 


212 


51.12** 


9.2 


18 


3 


1 


10 


165 


9.79* 


4.9 


18 


1 





14 


203 


5.30* 


9.8 


9 








18 


106 


1.92 


6.5 











22 


299 


45.92** 


4.1 


15 


6 


4 


26 


119 


7.94* 


8.5 


6 


1 





30 


196 


49.23** 


5.2 


19 


4 





July 4 


150 


36.1** 


5.8 


14 


3 


.2 


12 


249 


30.3** 


8.2 


17 


1 


.1 


— 16 


125 


3.87 


5.2 


11 


3 





20 


356 


14.6* 


3.2 


7 


4 





24 


33 


1.12 


9.0 








.4 


28 


128 


21.5** 


8.8 


20 • 


1 


.1 


Aug. 1 


101 


1.6 


7.1 











5 


114 


4.43 


5.8 


21 








9 


323 


71.4** 


5.9 


18 


4 





13 


274 


74.4** 


4.0 


14 


4 





17 


134 


3.9 


6.0 





2 


.2 


21 


232 


17.6** 


11.5 


3 








25 


140 


6.0* 


3.1 


6 


3 





29 


145 


42.7** 


6.7 


23 








Sept. 6 


204 


11.9* 


14.8 


19 








10 


219 


29.9** 


7.5 


15 


2 





14 


148 


2.5 


9.6 





3 





18 


87 


2.9 


10.9 


2 








22 


INVALID 


- 


10.7 


13 





.7 


30 


60 


2.7 


7.1 












♦Exceeds 5 ug/m 
**Exceeds 15 ug/m* 



APPENDIX 1 



20. 



AIR QUALITY IN THE VICINITY OF CANADA METALS 
STATION »3105S - 600 EASTERN AVENU E 



Date 



1973 

► Oct. 4 
8 
13 
16 
20 
24 
28 

^ 29 
31 

Nov. 1 

2 

3 

6 

7 

8 

9 

10 

11 

12 

13 



SUSPENDED 
PARTICULATE 
MATTER (ug/m 5) 



TSP 



* Exc 
** Ex< 



145 

47 
199 
196 

55 
288 
INVALID 

23 
126 

93 
109 

40 
172 
182 
246 
105 

71 
115 
261 
276 



_L£M. 



4.7 
0.72 
32.0** 
33 
,02 
52* 



S, 

1. 

7. 



eeds 5 
eeds 15 



ug/m 
ug/m' 



.37 
53.5** 

5.15* 
5.01* 
1.24 
5.12* 
7.41* 
14.61* 
2.97 
3.41 
18.6** 
50.8** 
31.4** 



METEOROLOGICAL DATA 



Avg. Wind 



7 


.5 


11 


.3 


14 


.1 


18 


.2 


10 


.7 


5 


,5 


31 


3 


28 





8 


6 


22 


6 


12 


9 


18 


2 


20 


9 


13 





21. 


1 


13. 


7 


10. 


9 


16. 





17. 


3 


11. 






No. of Mrs. 
in Direction 
from Plant 



9 



23 

24 
1 

10 



21 

23 
17 
19 
24 
24 
24 
6 
10 
24 
24 
23 



No. of 

Hours 

Calm 



Precipita- 
tion 
finches') 






. 1 











.3 























1.5 





1.6 


1 


.3 





.3 





.2 


















































1 






PO' iTANT: DUSTi'.UL 

TONS/SQ.M1./30 DAYS 



Year 


Station! Location 

-i 1— — — 


Jan. 


Feb. 


March 


April 


May 


1 
June July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Mean 


1972 


31050 Bathurst/Niagara 

t ■ 
























35 




1973 j 31050 


Bathurst /Niagara 


68 


58 


102 


M 


56 


64 


57 


55 


77 


58 








1972 ! -31051 


Niagara Street 
























26 




1973 


i 

| 31051 


I Niagara Street 

• 


33 


26 


39 


54 


37 


34 


34 


26 


30 


22 








1973 


i 31053 

1 


Cabin D,. CNR 








24 


25 


17 . 


20 


15 


19 


M 








1973 31054 j Portland/Kellingtor 








N.D. 


31 


24 


27 


'32 


23 


19 








| } 
1973 j 51055 j Tecumseh Street 








71 


64 


36 


41 


32 


45 


43 








1973 j 31056 j Wellington/Niagara 

■ 1 i 








31 


31 


32 


28 


23 


31 


M 












. 


























1 
1 
-| 




























1 
] 






























L 




















• 










:. 





— 
















































P UTANT: LEAD IN DUSTFAIJ , 

TONS/SQ.MI./30 DAYS 



Year 


i 

Station* Location 


Jan. Feb. 


March 


April 


May 


! 1 

June July Aug. 


Sept. 


Oct. 


Nov . 


Dec. 


Mean 


1971 


31019 


661 Eastern 




0.44 


0.56 


0.55 


M 


M 


M 


0.58 


0.57 


0.49 


0.73 


0.36 


0.53 


1972 I 31019 


661 Eastern 


0.29 


0.29 


0.21 




0.74 


0.81 


0.45 


0.78 


0.62 


0.52 


0.46 


0.14 


0.49 


1973 


31019 


661 Eastern 


0.40 


0.48 


0.57 


0.55 


0.45 


0.71 


0.64 


0.43 


0.50 


0.57 








' 


31059 






























1973 


Rushbrooke/Eastern 








0.56 


0.77 


0.73 • 


1.16 


0.56 


0.19 


0.78 








1973 | 31060 I Leslie/Queen 








0.11 


0.12 


0.16 


0.15 


0.19 


.0.45 


0.17 








1973 j 31061 Larchmount/Queen 








0.09 


0.06 


0.10 


0.13 


0.08 


0.13 


M 


1 







































































I 
























r 














"" 







































































































) 



SUMMARY OF SO DATA FOR STATION #31016 AT 1 LESLIE STREET 



Year 



1969 
1970 
1971 
1972 



Arithmetic 
Mean 



.063 
.052 
.04 2 
.031 



Maximum 
1 Hour 



1973 (8 months) .028 



1.03 
1.23 
1.01 
0.23 
0.27 



Maximum 
24 -Hour 

PP m 



Number of Times Above Ontario Criteria 
1 Hour 24 -Hour 1 Year 



0.24 
0.51 
0.22 
0.10 
0.11 



39 
39 
29 

NIL 

1 



34 

14 

8 

NIL 

1 






Ontario Criteria for SO, 



1 Hour - 0. 25 ppm 

24 -Hour - 0.10 ppm 

1 Year - 0.02 ppm 
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24. 



AIR QUALITY IX Till: VI CINITY OF TORONTO REFINERS 
STATION 1 31057 - TECUMSEH STREET 





SUSPENDED 




METEOROLOGICAL 


DATA 






TART I CUE ATE 












MATTER (us/m 3) 


Avg. Wind 


No. of Mrs. 
in Direction 


No. of 
Hours 


Precipita- 








tion 


Date 


TSP 


Lead 


Speed fmph) 


from Plant 


Calm 


finches") 


1973 














April 11 


94 


2.68 


18.6 











15 


184 


6.97* 


8.9 


14 


1 





19 


260 


0.66 


12.1 


24 





.04 


27 


130 


0.35 


18.3 


18 





.77 


May 1 


154 


7.46* 


12.8 


24 





.29 


9 


184 


6.84* 


6.7 


6 


2 


.02 


^ 13 


45 


0.60 


12.1 











17 


110 


1.33 


9.6 








Tr. 


21 


90 


2.45 


12.4 











25 


174 


8.54* 


14.0 


24 





.28 


29 


143 


2.02 


10.7 








Tr. 


June 2 


127 


0.86 


9.1 


22 








6 


150 


2.10 


9.2 





3 


.05 


10 


129 


1.30 


4.9 


1 


1 





14 


120 


2.03 


9.8 











18 


138 


14.4* 


6.5 


20 








22 


197 


4.9 


4.1 





6 


.40 


26 


287 


25.5** 


8.5 


17 


1 


Tr. 


30 


138 


3.8 


5.2 





4 


.02 


July 4 


229 


9.35* 


5.8 


3 


3 


.16 


8 


193 


2.47 


7.2 











12 


190 


1.90 


8.2 





1 


. .13 


16 


173 


8.11* 


3.2 


4 


3 





20 


298 


4.82 


3.2 


5 • 


4 





21 


124 


2.84 




14 








23 


159 


5.26* 


7.6 


24 








24 


219 


8.91* 


9.0 


24 





.38 


25 


258 


12.3 * 


3.7 


14 


7 


.13 


26 


170 


4.16 


5.9 





4 


.02 


27 


262 


2.63 


13.9 








.62 


28 


133 


2.42 


8.8 





1 


.14 


30 


317 


7.78* 


4.8 


11 


3 





Aug. 1 


167 


4.25 


7.1 


22 








2 


182 


3.02 


4.7 


3 


3 


.05 


6 


231 


2.07 


6.9 





1 





7 


66 


0.92 


4.9 





1 





11 


101 


2.40 


8.2 





4 


Tr. 


13 


144 


3.56 


4.0 





4 





14 


58 


1.74 


4.7 


17 


5 





15 


140 


6.21* 


6.3 


4 


3 





16 


158 


14.5* 


3.5 


14 


5 






♦Exceeds 5 ug/m* 



••Exceeds 15 ug/nr 



• APPENDIX 2 



25. 



AIR QUAL ITY IN THE VICINITY OF TORONTO REFINERS 
STATION 031057 - TECUMSEH STREET 



Date 



1973 

\ Aug. 17 
18 
21 

25 
29 



Sept. 



2 

G 

10 
14 
18 

22 
26 



Oct. 12 
16 
20 
24 
28 



Nov. 



2 
9 



* Ex 
** Ex 



SUSPENDED 

PARTICULATE 

MATTER(ug/m3) 



TSP 



151 

96 

80 

141 

230 

210 
147 
195 
144 
76 
100 
201 

228 
65 
80 

325 
47 

94 
58 



eeds 5 
eeds 15 



Lead. 



7.77* 

5.10* 

4.46 

1.70 

2.41 

3.94 



1. 
3. 

6, 



ig/m 

- 
ug/irf 



46 
87 
70* 
2.88 
7.31* 
8.80* 

11.74* 
10.82* 

2.27 
22.64** 

3.72 

1.72 
0.82 



METEOROLOGICAL DATA 



Avg. Wind 
Speed Q phl 



6.0 
6.5 

11.5 
3.1 
6.7 

4.6 

14.8 

7.5 

9.6 

10.9 

10.7 

8.9 

4.8 
17.7 
10.7 

5.5 
51.3 

12.9 
13.7 



No. of Iirs. 
in Direction 
from P la nt 



16 
21 

2 
10 






1 

21 
1 
9 

23 

11 



1 

13 

24 






No. of 
Hours 

Calm 



2 



5 



2 

2 
3 




s 












Precipita- 
tion 

(Inches) 



.15 


Tr. 






(! 







.69 



Tr. 

.01 





1.73 

0.2 









APPENDIX 2 


26. 




<• 


i 


VI R QUALITY 


IN THE VICINITY OF TORONTO REFINERS 






STATION 1 3 


1018- 35 BAT1IURST STREET 






- 


SUSPENDED 
PARTICULATE 




METEOROLOGICAL 


DATA 






MATTER (ug/iaS) 


Avg. Wind 


. No. of Mrs. 
in Direction 


No. of 
Hours 


Precipita- 








tion 


Date 


TSP 


Lead 


Speed (saph) 


from Plant 


Calm 


finches') 


1973 














Apr . 1 9 


223 


2.43 


12.1 








.04 


27 


58 


0.33 


18.3 








.77 


May 1 


127 


3.27 


12.8 








.29 


5 


92 


1.11 


16.3 











9 


229 


7.72* 


6.7 


9 


2 


.02 


13 


56 


0.89 


12.1 


1 








"■* 17 


91 


3.12 


9.6 


o 





Tr. 


21 


93 


1.04 


12.4 











29 


| 183 


4.65 


10.7 


7 





Tr. 


June 2 


104 


1.88 


9.1 











6 


201 


6.87* 


4.9 


7 


3 


.05 


10 


139 


2.18 


4.9 


3 


1 





14 


167 


4.16 


9.8 


3 








18 


117 


1.87 


6.5 








a 


22 


76 


9.03* 


4.1 


3 


6 


.40 


26 


210 


2.74 


8.5 


1 


1 


Tr. 


30 


144 


3.12 


5.2 


11 


4 


.02 


July 4 


219 


5.68* 


5.8 


4 


3 


.16 


8 


214 


12.3* 


7.2 


7 








12 


156 


3.15 


8.2 


2 


1 


.13 


*~ 16 


213 


3.93 


3.2 


9 


3 





20 


267 


4.95 


5.1 


1 


4 





21 


105 


1.96 


7.6 











24 


146 


1.88 


9.0 








.38 


25 


169 


2.42 


5.7 


1 


7 


.13 


26 


245 


3.49 


5.9 


8 


4 


.02 


27 


181 


4.93 


13.9 


12 





.62 


28 


101 


1.64 


8.8 


5 


1 


.14 


30 


188 


2.41 


4.8 


1 


3 





31 


232 


3.44 


4.1 


3 


3 


1.17 


Aug. 1 


135 


1.81 


7.0 





• 





2 


201 


3.53 


4.7 


4 


3 


.05 


3 


159 


2.74 


6.9 


7 


1 





7 


- 


6.76* 


4.9 


8 


1 





9 


217 


6.72* 


5.9 


5 


4 


.01 


10 


184 


4.27 


5.0 


4 


2 


Tr. 


11 


87 


3.80 


8.2 


14 


4 


Tr. 


13 


186 


3.46 


4.0 


5 


4 





14 


222 


3.20 


4.7 





5 





15 


108 


1.62 j 


6.3 


o 


3 





16 ' 


165 


2.45 ? 


3.5 


< 


5 1 






•Exceeds 5 ug/m* 
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27. 



AIR QUALITY IN THE VICINITY OF TORONTO REFINERS 
STATION 51018-35 BATHURST STREET 



Date 



1973 

v Aug. 17 
18 
21 
25 
29 

Sept. 2 
^ 6 
10 
14 
18 
22 
26 

Oct. 12 
16 
20 
24 



SUSPENDED 
PARTICULATE 
MATTER fug/a 3) 



TSP 



150 
62 
115 
164 
247 

193 
158 
157 
97 
95 
107 
168 

204 
63 
48 

315 



J__ad_ 



2.68 
1.28 

1.74 
3.00 
7.08* 



14.34* 
6.22* 
1.25 



2. 
1. 

4. 

11. 

0. 
10. 

9. 



05 
65 
90 

4 * 
71 
81* 
15* 



METEOROLOGICAL DATA 



Avg . Wind 

_S_nc.ed_Cnii.2lil 



6.0 
6.3 
11.9 
3.1 
8.6 

4.6 
14.8 

7.5 

9.6 
10.9 
10.7 

8.9 

5.1 
17.9 
10.6 

5.5 



No. of Hrs. 
in Direction 
from Plant 







6 




7 


2 


1 


3 



No. of 
Hours 
Calm 



2 


3 


2 

2 
3 




7 






Precipita- 
tion 
dnchesl 



.15 


Tr. 








.69 


Tr. 

.01 







PC UTANT: DUSTFALL 



TONS/SQ.MI/30 DAYS 



Year 


1 
Station! Location 


Jan. 


Feb. 


March 


April 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Mean 


1969 


31019 


661 Eastern 


7 


72 


57 


58 


64 


62 


41 


64 


26 


52 


58 


31 


49 


1970 j 31019 


661 Eastern 


40 


88 


67 


72 


50 


57 


68 


51 


44 


45 


58 


36 


56 


1971 


31019 


661 Eastern 


44 


26 


47 


106 


64 


52 


50 


35 


52 


35 


42 


36 


49 


1972 


31019 


661 Eastern 


34 


32 


34 


58 


51 


66 


62 


58 


55 


51 


37 


132 


56 


1973 


31019 


661 Eastern 


49 


35 


46 


47 


58 


66 . 


50 


38 


39 


28 








1 1 


























to 
oo 


1973 


i 
1 

31059 I Rushbrooke/Eastern 








54 


58 


43 


32 


25 


30 ' 


23 








1973 


i 
31060 j Leslie/Queen 








30 


26 


31 


25 


23 
20 


27 


18 
M 








1975 


1 
31061 I Larchmount/Queen 








30 


35 


26 


22 


26 






































































































■- 

















































POL -ANT: .LEAD IN.DUSXEALL 

TONS/SQ.MI./30 DAYS 



.Year 


i 

Station! Location 

i 1 


Jan. 


Feb. 


March 


Apri 1 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


, ... — , 

Dec. 


Mean 


1972 


i 
31050 Bathurst/Niagara 
























0.89 




1973 


31050 Bathurst/Niagara 


3.11 


0.97 


0.93 


M 


M 


0.75 


0.82 


0.68 


1.27 


1.06 








1972 


•31051 


Niagara Street 
























0.17 




1973 


31051 

— 

31053 


Niagara Street 


0.23 


0.20 


0.24 


0.26 


0.43 


0.71 


0.74 


0.64 


0.66 


0.30 








1973 


Cabin D, CNR 








0.25 


0.37 


0.20 • 


0.20 


0.26 


0.32 


M 








1973 


31054 1 Portland/Wellington 
I 








N.D. 


0.12 


0.10 


0.12 


0.15 


0.32 


0.11 








1973 


j 

31055 j Tecumseh Street 








5.82 


2.49 


5.05 


2.37 


3.57 


6.67 


3.76 






ie 


1973 


i 

31056 1 Wellington/Niagara 








0.56 


0.77 


0.73 


1.16 


0.56 


0.19 ' 


0.78 




























































































































*4 


























































SECTION 9 



UNIVERSITY OF TORONTO 
ENVIRONMENTAL SCIENCES 
REPORTS 



SECTION 9 UNIVERS ITY OF TORONTO STUDY 

The University of Toronto Environmental Sciences & Engineering 
Programme undertook studies of lead contamination in industrial areas 
of Toronto in the months May - September 1973 with attention being 
focused on the Canada Metal Company & Rotocast Limited & Toronto 
Refiners & Smelters Limited. 

Canada Metal Study 
Dustfall Measurements 

Measurements were made of dustfall and lead in dustfall in 
the months June - September 1973 at one location. Data obtained from 
A.M.B. was integrated with this in the report. Total dustfall exceeded 
the provincial criterion at all samplers close to Canada Metal. 

Hi -Vol u me Sampler-Suspended Lead Me asurements 

A Hi-Volume sampler was located at ground level approximately 
300 feet North of the Canada Metal Plant. Measurements were made 
in the period May-August 1973. At no time did the mean monthly value 
reported exceed either the present or proposed standard for suspended 
lead particles. No wind data area reported. 

The sampler was equipped with an Andersen particle sizing head 

and 7 runs were made in late October and early November. At no time 

3 
did the lead loading exceed the proposed standard of 5 ,ug/m but the 

highest readings were recorded when the wind was from the plant for 

a significant time. 

Readings were low in the period that the plant was closed down 

under the Stop Order but winds were in general contrary to the plant 

and despite statements on the University Report no conclusions can be 

drawn. 



The particle size range of the particulate catch was concentrated 
in the large particle (>7ju range) and the very small ranges 
(<.l.l>u) indicating both settleable particles and fine fume to be 
present. 

Lead in Soil 

The University took surface soil samples 0-2 cm at various 
locations around the Canada Metal Plant. 

The data are very widely scattered due to non-duplication of 
samples but show a similar trend to Air Management Branch data and 
are of the same order of magnitude with a few exceptions. 

Lead in Vegetation 

Only explanatory samples were taken together with samples 
at 23 other locations so that no comparison with A.M.B. data can be 
made. 

Lead in Human Blood & Hair 

Data supplied by the M.O.H. for Metro Toronto showed an elevated 
mean blood lead compared to a control population with 6.5% of the total 
population at Canada Metal have levels in excess of 40 jjg/100 mis and 
22% of the children sampled under 14 having levels in excess of 40 gg/100 ml 

Based on a sanple population of 14 children with high blood lead 
the University showed a correlation of lead in blood with lead in hair 
which was interpreted to be indicative of a steady lead intake since lead 
hair is known to lag behind blood lead so that large swings in blood 
lead levels are not inflected in hair lead. 

The sample population on which this correlation was based was 
only 14 so that the conclusions may be in some doubt. 



SUMMARY & REVIEWS OF BRANCH COMMENTS O N REPO RT 

The data obtained by the U. of T. are not greatly at 
variance with A.M.B. data. The data were obtained 'in a limited 
sampling monitoring program and show large standard deviations 
in data for soil lead, vegetation lead, dust-fall and suspended 
lead. The sample population for arithmetic means was small and 
in many cases of soil and vegetation sampling less than standard 
quantities of material were analyzed. 

The use of Andersen sizing heads is a technique worthy 
of implementation by A.M.B. Based on the limited data it would 
seem unscientific to 1draw such hard conclusions regarding the extent 
and source of lead contamination. 

A.M.B. data is much more complete except for particle 
sizing and yet, as indicated in this report, it is not yet possible 
to draw hard conclusions since the evidence is largely circumstantial. 
Preliminary A.M.B. conclusions, however, are not greatly different 
from the University of Toronto findinqs but our conclusions are drawn 
in recognition of defects in the presently available data and the 
need for an on-going sampling program to give a better insight into 
the situation. 



Toronto Refiners Repo rt 

The University of Toronto Environmental Sciences group 
undertook a study of lead contamination in air, soil, vegetation 
and dustfall in the vicinity of Toronto Refiners & Smelters. The 
study was more comprehensive than at Canada Metal and included an 
extensive dustfall network, soil and vegetation sampling, hi-volume 
sampler with particle sizing and moss bags for determination of 
contamination rates. Some blood lead sampling data are also reported 
but the source is not given (the implication in the report is that 
the U. of T. arranged the sampling). 

Dustfall Measurements 

A network of 14 sampling sites was set up and readings 
were taken in the months May-September, 1973. Data from the 5 A.M.B. 
sites were also included in the report. There was no significant 
difference between AMB and U. of T. data from adjacent sites and the 
general indications regarding dustfall were similar to those from 
A.M.B. data. 

The computation of a so-called 'deposition velocity' which 
was the ratio of the lead in dustfall to suspended lead concentration 
was agreed in meetings with the U. of T. to be merely a dimensional 
excercise and ignored so many variables such as particle size, wind 
and met. conditions as to be meaningless. 



Hi -Volume Sampler - Suspended Lead Levels 

Hi -Volume samplers v.ere located at 2 locations (50' N of 
Toronto Kefiners & 900' East of TRS) and at a control location. 

The data were similar to those from the corresponding AMB stations. 

3 
On no occasion was the present standard of 15,uq/m /24 hours 

exceeded and the proposed standard was exceeded only in August 

(5.4 .uq/m 3 at 50' M). The values were some 2-3 times those at the 

control location. 

Particle sizinq of suspended lead in air at 50' North of 
the plant indicated a very high portion of large particles (-^7u) 
and extremely skew distribution to the large particle end when 
compared to a control location. 
Lead in Soil 

Surface soil samples (0-2cm) were taken at some 26 locations. 
The readings showed very high standard deviations due to non-repli- 
cation of samples from a few points at the same location. The data 
obtained to the north of the plant indicated lead levels of the 
same order as found by the Phytotoxicology section. There were some 
excessive values found immediately south of the plant (^100,000 ppm) 
which can only have been due to inclusion of large lead particles 
in the sample. Values of lead in soil in the backyards of houses in 
Miagara Street showed excessive levels (•> 2000ppn). 
Lead on Krass & Vegetation 

Samples of grass were taken at 21 locations and analyzed not 
washed for lead excessive readinos were found at the north and south 
property lines of Toronto Refiners ( 700 ppm). Moss bags were put 



out and suspended for June 1973 before analysis. Readings in 
excess of 300 ppm were found at the property line (compared to 
'normal' values of 80-100 ppm). The technique is interesting 
and should be investigated by the Branch. 

Lead in vegetation sampling was only carried out in the 
backyards on Niagara Street. Seedlings were transplanted and used 
for 7 samples. The sample weight was low in each case but the 
values are of the same order as those found by AMB. 

Contamination on Proper ti es on South Niagara Street 

Excessive lead contamination of soil and grass was found on 
properties on South Niagara Street. Food crops grown in the gardens 
were unfit for human consumption unless vigorously washed. 

Comparison of lead in soil, house dust, paint, tap water 
at properties on South Niagara Street with a control area showed 
elevated levels in all except house paint. Even tap water showed 
levels 2-4 times the control area. The indication here is that 
lead absorption through ingestion & dietary intake may exceed normal 
levels particularly if personal hygiene is poor. 

The overall findings regarding soil and food crop contamination 
are similar to those of the Phy to toxicology section except that reported 
levels in washed food crops are slightly higher in some cases. 

Blood Lead Levels 

The data reported for blood lead levels in the vicinity of 
Toronto Refiners are based on a small sample population from Niagara 
Street, The source of the data is not given but there are, in the 
report, implications that the LI. of T. were involved in the sampling 
program. The limited data show an above normal distribution of blood 
lead levels compared to a control area. 



Summary & Review of Branch Comments 

The University of Toronto performed a study only in the 
summer 1973 so that statements regarding the success of clean-up 
measure are purely speculative and without data back-up. 

In fact, there was a 20-fold reduction in vegetation lead 
levels in the back of houses on South Niagara Street from 1972 
to 1973. 

The study was more comprehensive than at Canada Metal & 
the findings are more meaningful. The data still however suffers 
from large standard deviations due to the limited sample size (and 
in some cases sample weight). 

The use of moss bags and the sampling of paint, house dust 
and tap water are worthy of commendation. 

It would appear premature to draw firm conclusions based on 
the quantity of data available in the Report. These conclusions, 
are however, more likely to be true than those at Canada Metal and 
to a large Jearee do not differ from the preliminary conclusions of 
the Air Management Branch. 

The danger is to draw conclusions whilst ignoring obvious gaps 
and discrepancies in data. 



Section 10. 1974 Programs at Canada Metal Company Limited 
& Toronto Refiners & Smelters Limited 

For the Air Management Branch to be able to determine if 
the degree of control achieved at the Plants is adequate,, to identify 
remaining sources of emissions, and to be in a position to evaluate 
clean-up measures for the area surrounding the plants an increased 
coordinated monitoring and surveillance program will be required in 
early 1974. 

The questions to be answered - 

1) What is the ambient air quality in the area? 

2) What is the source of airborne lead? 

(a) Automotive 

(b) Re-entrainment of dusts 

(c) Plant emissions (and source of these) 

3) What are the measurable plant emissions? 

4) What are lead levels in soil and vegetation with any 
trends from previous years. 

5) Are human body lead burdens acceptable? 

6) What clean-up measures are required for the area? 

7) Are extraordinary measures such as relocation of people 
or plant required? 

The program aimed at collecting data to enable a definitive eval- 
uation of the situation will have to use the combined resources of 
Air Quality Monitoring, Abatement & Approvals, Phytotoxicology surveys, 
Remote Sensing equipment, Stack Sampling and Medical results. A control 
location should be used for Phytotoxicology, Air Quality and Blood 
Sampling. 






Air Quality Program 

Canada Metal (on Toronto Refiners) 

- Increased Hi Volume sampling and dustfall monitoring 

- Location of simultaneous samplers upwind and downvn'nd of plant 
in prevailing wind directions 

- Use of dustfall and Hi-Volume samples for elements other than 
lead and analysis for Bromine to determine automotive contribution 

- Use of aenemometers at hi-vol sites to get local wind conditions 
Abatement & Approvals Program 

- Obtaining plant operating logs for equipment including feed tonnages, 
etc. (to relate with hi-volume sampler data) 

- Periodic inspection of control equipment and housekeeping procedures 

- Prediction of impingement concentrations 

- Prediction of particulate matter fall-out patterns 
Phyto toxic ology P rogram 

- Winter snow sanpling program of fresh and fallen snow to determine 
suspended particulate scavenging and on-going deposition under 
conditions not conducive to re-entrainment of previously deposited 
lead. 

- Intensive soil and vecietation sampling program in spring 1374 with 
follow-up surveys in early summer. 

Medical Program 

- Additional sampling for blood lead determination in plant vicinity 
and control area. 

- Characterization of lead content of household paint and dust, 

- Correlation of blood lead with distance and with other factors 
for absorption of non-inhaled lead particles. 

Remote Sensing 

- Use of Mobile Monitoring Van at the plant property line to determine 
air levels of lead including size distribution. 

- Mapping of ambient air lead levels in vicinity of plants. 

- Possible use of Lidar Remote Sensing to determine variation of 
particulate density with height at various distances from the plant. 



Special Studi es 

- Stack Sampling of lead sources before and after control 
equipment to determine emission factors and control equip- 
ment efficiency (not necessarily at Canada Metal or Toronto 
Refiners 

- Coordination of the Program and preparation of progress 
and final reports. 
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